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SDISON DYI7AM0 ELECTRIC LIGHT MACHINE. 

Now that central stations for the lighting of districts are 
about to be erected in several parts of JiOndon, the subject 
of generators capable of giving powerfiS||,cuiTents acquires a 
new interest, and at the same time the problem of driving 
t-hetn^resses for solution. Hitherto 
a large installation has been little 
more than an assemblage within one 
building of several small ones 
ddvea from one or two counter- 
shafts, and thus it has come that 
such plants have presented an ap. 
pearance of complication, and have 
further, fiom the creakingand rust- 
ling of the belts, given the idea that 
an immense amount of wear and 
tear was going on. It is quite cer- 
tain that before large areas, employ- 
ing many thousands of lights, can 
be supplied from one source, great 
alterations both in the sizes of the 
generators themselves, and in the 
means of transmission, will have to 
be made before practical success is 
attained. 

The earliest and most enthusiastic 
advocate of district lighting was Mr. 
Edison, and although his anticipa- 
tions have not been realized with 
the rapidity he predicted, yet his 
system is .spreading rapidly in the 
States, where the company engaged 
in carrying it out has obtained 
greater experience of town lighting 
than any firm in this country. Con- 
sequently their operaiions acquire additional interest to 
English electricians, who, according to Engineering, are 
about to engage in enterprises of a magnitude far beyond 
their previous experiences; and in view of this we illustrate 
on this page the latest type of the Edison dynamo machine, 



as it appears when designed for feeding 1,200 incandescent 
lamps from a central station. 

The generator is driven diiectly from the engine without 
the use of belts or gearing, and consequently revolves at a 
moderate speed, about 350 revolutions per minute, while 




THE OBACH GALVANOMETERS. 

there is no fear of a stoppage from the failure of the inter- 
mediate parts. The engine is of the Porter-Allen type, and 
indicates about 200 horse power; it is fitted with a Porter 
goveinor and an automatic expansion gear, and drives on to 
a crank pin fitted between two balance disks. The dynamo 



follows the ordinary horizontal Edison type, the armature 
being formed of copper bars upon a core built up of alter- 
nate disks of sheet iron and paper, and the field magnets, of 
which there are twelve, being placed in a shunt circuit. A 
small fan delivers a constant stream of air on the center of 
the armature, where it divides and 
flows to each end, carrying away 
the heat generated by the current. 
Five brushes, each in a separate 
holdfr, press upon each side of the 
commutator, and deliver the cur- 
rent into the two mains, shown at 
the right of the figure, from whence 
it is distributed through the net- 
work of conductors laid all over the 
district. The point of contact be- 
tween the brushes and the cotnmu- 
tators can be varied, as the whole 
system is carried on a pivot coaxial 
with the armature, Mr. Edison's 
system provides for the connection 
of several such machines with one 
set of mait:s, and for their regula- 
tion according to the demands made 
upon them. 

OBACH'S GALVANOMETERS. 

These instruments are made by 
Messrs. Siemens Brothers and Co. 
in three different types. Two of 
them are suitable for measuring 
both current strength and electro- 
motive force, whereas the other is 
for current strength alone. 
The principle upon which they 
are all based is as follows: If the coil of a tangent gal- 
vanometer is made movable around a horizontal axis, a 
given current produces different deflections according to 
the inclinations given to the coil. If the angles of the 
(Continued on page 238.) 




EDISON TWELVE HUNDRED ELECTRIC LIGHT MACHINE. 
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NATURAL HISTORY IN PUBLIC SCHOOLS. 

About three years ago the authorities of the Museum of 
Natural History in Cential Park, this city, addressed a 
letter to the Boai'd of Education, suggesting that a few of 
their teachers be allowed to attend lectures to be delivered 
by Professor Albert S. Bickmore upon the objecti? on exhi- 
bition. The lectures proved so beneficial that the Board 
requested that at least one teacher from each of the 104 
schools be permitted to attend, in order that they might 
give the most complete information to their pupils upon 
human and comparative anatomy and zoology, and other 
subjects upon which oral instruction would be given in the 
scliools. 

Professor Bickmore, in a paper read before the National 
Educational Association, describes his methods of imparting 
instruction by ocular demonstration, "believing that the 
sense of sight is the royal avenue to the mind," A large 
part of the objects which it was desired to display were 
either too small or too large to be taken to the lecture hail, 
and at the same time too important to be omitted. To over- 
come this difficulty the most complete stei-eopticon to be 
found was purchased; and as it was discovered that photo- 
graphic transparencies of the desired subjects could not be 
obtained in anything like a systematic series, an assistant 
skilled in this branch of photography made negatives and 
slides from the specimens on exhibition in the public halls, 
supplemented by copies of the best illustrations in standard 
works on natural histoiy. There have been made some 800 
negatives, in addition to a large number purchased from 
every available source. The book .and map publishers of 
New York and London lent their assistance by striking off 
uncolored impressions of their wood cuts and engi-avings 
for the use of the photographer. After the negatives have 
been provided, the slides can be supplied at a little more than 
hall' the usual price for such transparencies. Such slides, 
although giving more satisfactory results when used in con- 
nection with the lime light, will be distinctly visible by 
from 50 to 75 persons when a lamp burning kerosene oil is 
used. 

As this mode of exhibition necessitated a darkened room, 
a second lantein was introduced by which any portion of 
the blackboard could be illuminated, thus keeping the 
classification of the specimens constantly before the 
audience as each appeared upon the screen. 

In an adjoining place in the hall was fitted up a series of 
shelves, like a case in the public hall, on which were 
arranged the specimens to be described. Diaphragms 
pierced with holes of differing sizes admitted light upon any 
or all of the specimens, and in this way the audience was, 
as it were, instantly transferred to the exhibition halls, while 
the attention of all was kept upon the subject under con- 
sideration. 

This method of teaching is applicable to any science 
which can be made more instiuctive and interesting by the 
aid of pictures, diagrams, or ideal sketches. 



THE MAKING OF STEEL PENS. 

The steel pen is a modern invention, not fifty years having 
elapsed since it was introduced, and like many other inno- 
vations it met with much opposition and had a number of 
rivals. Of these the quill pen was the most formidable, and 
to this day the quills of geese are used by some old stagers. 
Pens of silver and of gold, the latter especially, have been 
great favorites with those who admire much flexibility in a 
pen, and the handy self-feeders, as the stylographic, have 
plenty of users. But, after all, the steel pen is the most 
generally used, and unlike most inventions, the method of 
its manufacture has not been essentailly changed or im- 
proved. 

The steel from which pens are made is the finest crucible 
cast steel rolled into sheets j-^jy^ °^ ^^ ii^ch thick. From 
this the blanks are cut by means of a punch and die In 
presses worked by baud or foot, the operators being girls. 
The side slits in the pen, the central oval or semicircular 
hole, the corrugations or embossings, the curved or semi- 
circular form to the originally flat blank, and the stamp of 
the pen or the maker, are all formed and produced by simi- 
lar means — the screw hand press or the lever foot press — by 
the use of punches and dies, each pen being handled sepa- 
rately. 

These coiTugations and slits and central cuts are not 
merely fanciful ornaments, but are intended to adapt the 
pen to the user. Some want a resisting pen, very stitT and 
allowing considerable pressure without opening the nibs 
wide enough to make a heavy mark; others a yielding pen 
that requires but a touch to open the nibs. Then there are 
many degrees of these qualities required, as well as differ- 
ences in sizes; so that a single establishment makes no less 
than foi-ty-six styles of steel pens. 

Of course, cast steel of such extreme tenuity becomes 
hardened by these successive pressings and punchings, and 
must be annealed. This is done by placing the blanks, or 
unfinished pens, in a cast iron box, which is then covered by 
a larger box leaving a space all around of half an inch, or 
more, which is filled with ashes or fine charcoal. The whole 
is then subjected to a glowing red heat for about two hours, 
and allowed to cool. When annealed, these blanks may be 
rolled up by the fingers just like so many bits of tea lead, 
which they much resemble in softness. 

In heating for hardening the same method is used — pack- 
ing in double boxes six or eight inches square— and when 
the pens are red hot, they are poured into a tank of animal 
oil. When taken out from this bath they must be handled 



carefully, as they are not only stiflE and brittle, but crumbly; 
they can be squeezed to minute fragments between thumb 
and finger. They are then placed within a cone-shaped 
sheet iron receptacle open at the large end and mounted on 
a spindle, and are rotated over a glowing fire until the}' turn 
to a full or "low " blue. They are then chilled in oil, and 
when cool are i-attled in saw dust until they are quite clean 
and bright. The next process is the grinding of the nibs on 
minute wheels of fine emery and of corundum, and lastly 
comes the essential process that completes the pen and 
makes it a pen — the slitting of the nibs. This is done by a 
pair of shears acting the same as the presses and punches. 
This splits the steel from point to centi-al hole without re- 
moving a particle of material. The pens ai'e then lacquered, 
sli-aw or brown, blued or blacked, or left bright, as the stj-le 
demands, and packed for the market. 

i 1^ < ■ > ^ 

The American Institute Fair. 

The fifty-second annual fair of the American Institute was 
foi-mally opened in this city on the 3d inst. This society 
has for its object the pi-omotion of ai-ts, sciences, and manu- 
factures, and during its existence of more than a half a cen- 
tury has contributed not a little toward the advancement of 
the country. It has grown so as to be a national, not a sec- 
tional exhibition. Within its walls may be found each year 
many results of the most recent progress. Exhibitions of 
this nature afford a kind of instruction which is not only in- 
valuable, but which cannot be obtained by other means. 

The machinery department contains many of the newest 
and most interesting novelties displayed in operation, and 
time can be well spent in their examination; various types 
of the steam engine are i-epresented. Manufactured articles 
of evei-y description, both useful and ornamental, are found 
grouped in appropriate classes. 

There is a fine display of electrical appliances, ranging from 
the cell of the latest pattern to the dynamo. The industries 
in which eleclricity plays a prominent part are illustrated in 
a very interesting manner. 



Destruction of the Great Xlxlilbition Building at 
PIttstourg. 

At 2 o'clock on the morning of the 3d inst., the exhibition 
buildings at Pittsbuig, Pa., caught fire and were totally de- 
stroyed, together with their contents. The exhibition was 
opened on September 6, and there was displayed an endless 
variety of articles illustrating almost every branch of art, 
science, and mechimical skill. The fire started in Machinery 
Hall, but spread so rapidly that Floral Hull and the main 
building were a mass of flame before any of the exhibits 
could be removed. The buildings were valued at f ISO^OO'O 
and their contents at $800,0*0, but since it is impossible to 
duplicate many of the articles, their worth cannot be esti- 
mated. The origin of the fire is unknown. Had the fire 
occurred during the evening of the previous day, the loss of 
life would have been appalling, as on that day the admissions 
amounted to over 25,000. 



IHethods of Testing Boilers, 

It is alleged that the shock of foicing water into a boiler 
by means of a pump is equal in its effects to a succession of 
blows which may injure the shell. As every strain put upon 
the boiler decreases the final strain necessai-y to produce 
rupture, it is reasonable to presume that such a method of 
testing may so injure the parts that they will finally give 
way under a pressure much less than that at which the 
boiler was tested. A plan which obviates this is to fill the 
boiler with cold water and gradually i-aise the pressure to 
the desired point by a slow fire. Still another method is to 
fill the boiler with hot water and then apply the desired 
pressure by the aid of an injector made for the purpose, 
which continues to add heated water to the boiler. A relief 
valve is set to open at the desiredpressure, and the duty of 
the injector is to maintain that pressui-e, uninfluenced by 
any leaks for a given time. A uniform pressure is insured 
throughout the boiler. An injector of this kind is made by 
the Rue Manufacturing Company, of Philadelphia. 



A Hydiaullc Theater Curtain. 

Messrs. Clark, Bunnett & Co., of Rathbone Place, have 
fitted the new Lyceum Theater, in Edinburgh, with a hy- 
draulic curtain. The pioseenium opening is over 30 feet 
high by fully 28 feet wide. The curtain is constructed of 
two screens of wrought iron plates, an eighth of an inch 
thick, forming a double division, with air chambers between 
of 9 inches. The top of the curtain is riveted to double 
wrought iron girders secured to head of hydraulic rams, 
which are fitted, with their cylinders, on each side of the 
pi'oscenium opening. The supply of water for working the 
rams is laid on from the town mains, and with an expendi- 
ture of only 84 gallons of water the curtain, which weighs 
about &}£ tons, can be raised or loweied in fifty seconds. 
The means of working the curtain are in the prompter's box, 
and the prompter, by simply moving a lever, can drop the 
curtain, thus forming, with the proscenium wall, a solid 
fireproof division of the bouse, totally separating the stage 
from the auditorium, so that in case of fire an audience 
would be perfectly free from danger. 

< I » > » ■ • 

The treatment of leprosy is becoming a hard problem 
in India. In the Bombay Presidency 9,483 cases are undei 
treatment. 
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HABENGO CAVEBN. 

BY H. C. HOVET. 

During a geological excursion tlirougli Southern Indiana, 
undertaljen about thirty years ago, my attention was called 
to the remarkable springs flowing out of cavernous open- 
ings in the village of Spriugtown, now known as Marengo. 
We explored the largest of these grottoes for perhaps three- 
quarters of a mile, following the margin of an underground 
stream. The entrance was wide and symmetrical, and the 
walls were gradually contracted so as to form a tubular 
passage way, by means of which powerful sonorous effects 
were produced, resembling those for which Echo River in 
Mammoth Cave is famous. There were a good many fish 
in the stream, but all of them seemed to be visitors from 
surface waters. This cave contained many interestiag 
objects, especiftlly several large stalagmitic columns. The 
temperature was uniformly 52° F. ; and the atmosphere, 
like that of many other Indiana caves, possesses antiseptic 
properties, of which the villagers take advantage, using the 
place as a general storehouse for fruit, vegetables, and other 
provisions liable to decay. 

The geological formation of the region is favorable to 
caves, heavy beds of St. Louis limestone being overlaid by 
Chester sandstone. Here and there the surface rocks have 
broken down, forming sink holes varying in size, and sup- 
posed to communicate with subterranean passages. Pankey 
Cave and several other small excavations have long been 
known in the vicinity, and along the banks of a little stream 
known as Whiskey Kun, a tributary of Great Blue River. 
Wyandot Cave, frequently described, and probably next in 
size to Mammoth Cave, is located about eleven miles south 
of Marengo, and in the same geological formation. Both 
are iti Crawford County, celebrated for its cavernous rocks. 

On the 9th of September, 1888, five young men, while 
rambling over the grounds of Mr. Samuel Stewart, near 
Marengo, discovered a crevice at the bottom of a large sink 
hole, and resolved to explore. The first to enter the orifice 
opened were Messrs. Charles Jones and Sherman Stewart. 
Finding that the passage widened into a vast subterranean 
chamber, they returned for their comrades, and, having 
provided themselves with lights, renewed their explorations. 
The reports of their discovery were so strange as to be 
almost incredible. On the 12th of September Mr. Apple- 
gate, of New Albany, from which Marengo is about thirty 
miles distant, made a careful examination of the newly 
found cave, and pul)li3hed an account in the I) aHy Ledger 
of that city. Dr. E. S. Crosier, of the IT. S. Surveyor's 
office, Louisville, Ky., writes to me that Marengo Cave is 
magnificent, and no " Mulhattan affair," alluding to several 
notorious hoaxes for which a person of that name is held re- 
sponsible. The description thus far furnished shows the cave 
to resemble closely other great caves of the region. There are 
large halls embellished by stalactites, frost work, drapery, 
and various formations' fantastic or grotesque. There are 
lateral branches from the main cave, leading to pits and 
domes. There are gypsum rosettes, alabaster columns, 
limpid pools, sparkling incrustations, resonant pendants, 
and other subterranean wonders. 

No map has yet been made, but the trend of the excava- 
tion is said to be southward, showing an axis of erosion 
parallel with that of Wyandot Cave. The portion explored 
is estimated to exceed two miles in length. The more in- 
teresting localities have been named Arthur Avenue, Ledger 
Hall, Statue Hall, Stewart's Grotto, Diamond Dome, Organ 
Hall, etc. The suggestion may not be out of place that these 
appellations should be regarded as provisional until the entire 
cavern shall have been explored; then let some individual 
of good taste and judgment, like Dr. Crosier for instance, 
be authorized to revise the list and substitute an agreeable 
and sensible nomenclature for the meaningless medley so 
frequently fastened upon some of Nature's most marvelous 
works. 



PETBOLEUM FOB HEAT. 

To the Editor of tJie Scientific Amei'ican: 

In your Supplement of September 22 is an article on 
"Liquid Fuel as Used in Russia." The details there given 
9eem to show that the Russians are a little iu advance of us. 
They have made some progress, though it is not very de- 
cided, nor is it fully successful, toward the use of petroleum 
for heat. Let us see what we need to accomplish, and what 
difficulties stand in our way, and then we will look at what 
the Russians have already done. 

All our theories of combustion, and of course of the heat 
derived from combustion, depend on the use of carbon in 
combination with hydrogen. And inasmuch as the mineral 
coals, soft and hard, give us a hydrocarbon in most con- 
venient form, and at; a chea,p rate as well as iu overwhelm- 
ing abundance, we have dropped into the habit of basing 
all our calculations in that way, and the engine is reckoned 
the highest, theoretically, which can give the greatest avail- 
able return of work from a pound of coal. 

Now, all this is very well if we can do no better, but we 
may be justified, perhaps, in inquiring whether it is neces- 
sarily true that we must be thus restricted. Every coal is 
a hydrocarbon, but it is something more; it contains a large 
amount of material wliich is of no value, and which, after 
combustion, we call ashes, clinkers, etc. Every ton of coal 
which we buy gives us several hundredweight which we 
do not want. We pay for mining waste material, for haul- 
ing it many hundreds and perhaps many thousands of miles, 
for handling it over and over again, and then at Inst for 
it away. Surely this does not seem like good 



common sense, that is, unless it is Hobson's choice v/ith us. 
And as we have in great abundance another hydrocarbon 
which ^nBM/asci'e promises well, let us spare no efforts to 
learn how we may use it. 

Petroleum is chemically most closely allied to the soft 
coals, but, unlike them, it is free from foreign matter. It 
is a hydrocarbon through and through ; when we set it on 
fire, we can burn it all; there is nothing to throw away. It 
takes fire readily, burns freely, giving out a great amount of 
heat, and when under proper restraint is extinguished at 
once, economizing fuel greatly at the commencement and 
at the close. Its fluid form makes its transportation easy 
and cheap, and it can be obtained in quantities that are 
apparently inexhaustible. 

And still, with all these advantages, it has never yet be- 
come a common fuel. We have grown so thoroughly 
accustomed to the use of kerosene, and so dependent on it 
for;the light and comfort of our dwellings, that we should 
regard its loss as a calamity too great to be expressed in 
words. The term Petroleum for Light conveys our main 
idea of the essential value of rock oil. But why should 
it not read for us as well, Petroleum for Heat? Theoreti- 
cally the difficulties in the way of such a result do not seem 
to be so great as those which have been overcome in giving 
us kerosene. 

The difficulties lie directly in the line of its excellent 
qualities and spring from them. They are caused by the 
ease, and rapidity, and perfection with which petroleum 
burns. Open masses of it readily take fire, and tlie fierce- 
ness and extent of the conflagrations in the oil regions, and 
at the centers of refining, are too well known to need com- 
ment; they have been really terrific. 

And with this comes another evil. Whoever has wit- 
nessed a large petroleum fire must have been much 
impressed with the vast and dense clouds of black smoke 
which poured up into the air, and often masked every ob- 
ject to leeward for miles in extent. The volatile nature of 
the fluid allows a very great amount of its carbon to be 
driven off before it reaches a sufiicient degree of heat for 
combustion. . This dense and offensive smoke is not only a 
great waste of material, but it is also such a nuisance to the 
senses that petroleum can never become a fuel for common 
use until the nuisance is abated. 

Here, then, are the two lines in which invention must 
run; combustion must be restrained and, at the same time, 
it must be increased, paradoxical as this sounds. It must 
be restrained by feeding the petroleum to the scene of com- 
bustion at precisely the required speed ; speed enough to 
give the bulk of flame demanded for the service, and yet 
not enough to prevent complete and perfect combustion. 
And it must be promoted by giving a supply of oxygen, 
that is, of air, to unite with all the carbon. This last would 
seem easily done, for we can force in a blast of any power 
asked for, but this sending in a current of air brings with it 
an evil which is manifestly difficult of removal; it drives off 
mechanically the carbon before combustion can be effected, 
as we will presently see. 

With these, however, as the two objective points to be 
reached, it surely does not seem unreasonable to expect a 
successful result. And the degree of advance which the 
Russians have already secured, gives ground for encourage- 
ment. They have by no means solved the problem, but 
their work is full of instruction. All their efforts have been 
in one direction; it does not appear certain that direction is 
the wisest and best. At all events, it is allowable to look for 
a better. 

Several forms of apparatus are described and figured in 
your paper, but they embody this one idea — they aiomize the 
combustible by driving it into spray, thiough the agency 
of a jet of steam, air being combined with it. This is their 
modus operandi in each of the different form's. 

Their results, as reported, condensed, are these: The heat 
produced is intense, so intense that from its unequal action 
it " destroys the tube sheet, starts the tube ends, and does 
not heat the firebox equally all over." At the same time 
there is a "great accumulation of soot " from incomplete 
combustion, and they are "uneconomical of fuel." This is 
the report of use on locomotives of three railways, but it is 
stated that the methods work more satisfactorily on board 
ship and on stationar3r engines. 

All these forms of apparatus are planned for burning the 
"naphtha refuse " remaining from the Baku petroleum after 
the kerosene is distilled. Baku affords a petroleum decidedly 
different from our Pennsylvania oil, and what we propose is 
to burn the crude petroleum as it flows from the wells. 
Still the two fluids are so far similar that probably the diffi- 
culties in regard to the combustion of the one will not vary 
greatly from those affecting the other. It is therefore 
reasonable to infer that the Russian failures of success may 
show us what we need to avoid. And it is perhaps fair to 
think, though with some degree of uncertainty, that the 
powerful draught is to be avoided, and possibly the atom- 
izing. 

A correctly grad uated supply of oil, and a free Influx of 
air which shall utihze the oil fully without waste — these 
seem to be the two points. And we will interpolate here a 
statement of what we have seen done, and perhaps some 
one who has the divine afflatus in the way of invention usay 
take from it a hint. The material burned was common 
crude petroleum, and the quantity burned was sufficient to 
heat thoroughly a kitchen range of good size, and to cook 
with it as fully and as well as could be done with a good 
coal fire. 



The apparatus, very simple, is this: Across the whole 
length of the range grate runs an iron tube of suitable 
size, pierced with multitudes of very fine holes. This 
tube revolves steadily by the agency of a coiled spring or 
any other device. One end of this tube is closed and 
turns in an ordinary box or bearing ; the other end, which 
is open, penetrates a small cistern or box, the side of which 
makes its bearing with a suitable stuffing box. From this 
cistern a pipe leads to a reservoir of petroleum placed at a 
proper elevation. A stop cock regulates the supply of oil, 
and it is forced out through the minute holes by gravitation 
only. This is the only atomizing, and it is certainly 
effective, for we have seen it in operation. On turning the 
stop cock and applying a match the tube is instantly a mass 
of flame, and by properly regulating the piessure the oil is 
consumed without any dropping. A very few minutes, 
however, would clog it badly, were it not for the revolution, 
for at one side a scraper or knife is fixed so as to clean the 
entire length of the tube as it revolves against it. Nothing 
remains ou the tube, and that which is continuously scraped 
away is at once burned. 

To accomplish this combustion air is admittedfreely at as 
many points as possible, but no forced draught ; only the 
draught which a good chimney produces. This has been 
found so far effectual that the accumulation of soot has 
been very small, as well as the escape of smoke. 

We do not by any means assert that this plan can be made 
effectual in using petroleum ou a large scale, but the idea 
is well worth studying. It certainly seems to promise fully 
as well as atomizing and powerful draught. 

Now let us turn to the question of cost, for on this every- 
thing depends. In your paper of September 29, you publish 
an article on " Petroleum as Fuel, " in which the writer 
proves to his own entire satisfaction, that its cost is so much 
greater than that of coal that it can never come into active 
service. He says that crude petroleum "is not fit to be 
used as a fuel without distillation," and then quite remark- 
ably states a few lines further along, "there is no difficulty 
in burning mineral oils, notwithstanding what may be said 
to the contrary by anxious inventors." Perhaps he will 
show us how it is to be done, for the plain f actremains that 
up to the present time no one has practically succeeded in 
the attempt. Of course the oil will burn; but if it does it 
wastefully, as, for instance, in the expeiiments of the 
French Academy, where they give as their result an evapo- 
ration of eleven pounds of water only to the pound of fuel, 
it is certain that economy will be against its use. 

This writer, after going through his figures, carefully 
arrives at the conclusion that the relative efficiency of coal 
to petroleum as an agent for the production of heat is as 1 
to 3, and from this estimates their relative expense in ser- 
vice. He counts his coal at 15 shillings (sterling) per ton, 
and his petroleum at sixpence per gallon, and thus " make* 
the actual cost of evaporating a given quantity of water 
with petroleum to be 4'63 times as much as it is with 
coal." 

His figures are doubtless accurate, but it must be remem- 
bered that they pertain to England and not to this country, 
to London and not to New York. We will turn to the slate 
and figure for ourselves. Our coal will cost us at least a 
dollar a ton more, and our oil very much less than his esti- 
mates give. Expressed in fraction of a dollar, a pound of 
coal ou his basis costs '001875, while a pound of petroleum 
costs 0'015, whereas in New York, at average prices, a 
pound of coal costs 0-0025, and a pound of petroleum costs 
00375, Taking now his estimate, which from all trust- 
worthy data appears to be a fair one, that one pound of 
petroleum is equal in efficiency to two pounds of coal, 
$3.75 expended for petroleum will have evaporated as much 
water as $5.00 expended for coal at New Yoi'k prices. 

In making this calculation we have counted coal at $4.75 
per ton, and petroleum at $1.25 per barrel. It is plain, 
therefore, that we can allow a decided increase from any 
price that petroleum has borne for some time past, and yet 
find that it ought to be, in New York, a more economical 
fuel to use than coal. 

But one thing more is to be said: there is so much coal 
consumed in starting a fire, and in its continuance after the 
need for its service is ended, that petroleum would have an 
actual advantage in cost, even if its rale per hour were the 
greater of the two; and when to this we add the economy 
in point of labor, the expense of firemen, etc., we are cer- 
tainly entitled to ask whether there is not good reason for 
studying "Petroleum for Heat." 

W. O. A. 



memory. 

A man's memory is like his stomach. To do its best work 
it must have good treatment. It must neither be neglected 
nor overloaded. It can easily be so abused by neglect, or 
by irregular and unsystematic employment, as to become 
chiefly a cause of annoyance and discomfort; or, again, it 
can be so overworked and heavily taxed that it becomes 
practically the chief organ oi- agent of t he entire system ; every 
other portion dwindling in its comparison. The latter course 
is the great danger of those who value the help of a tena- 
cious memory. 

Both memory and stomach are valuable, not in proportion 
to the burdens they can carry, but in proportion to their 
training for their part in the work of the system as a whole; 
and either of them is made effective as much by what 
is kept from it, as by what is packed into it. — 8. 8. Times. 
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B.OXV to Cleanse the W^aste Pipes. 

One of the most frequent and trying annoyances of house- 
keeping, .as many can testify, and which a writer in tlie 
PhiladeJpliia Ledger freely asserts, is the obstruction to the 
free, quiclj outlet of the waste water of the washstand, the 
bathtub, and the kitchen sink. 

This is caused by a gradual accumulation of small bits of 
refuse material, paper, rags, meat, bones, or other offal, 
which check and finally entirely stop the outflow of the 
waste water, and then the plumber is called to remove the 
stoppage with his force pump. 

Sometimes this is effective, at others the offending waste 
pipe is cut out, and a new one put in its place at considerable 
cost. 

But the plumber is not always near at hand or free to 
come at one's call, and the matter demands immediate atten- 
tion. A simple, inexpensive method of clearing the pipe is 
as follows: Just before retiring at night pour into the pipe 
enough Uguid potash lye of 36° strength to fill the "trap," 
as it is called, or bent portion of the pipe just below the out- 
let. About a pint will sufiice for a washstand, or a quart 
for a bathtub or kitchen sink. Be sure (hat no water runs 
into it till next morning. 

During the night the lye will convert all of the offal in 
the pipe into soft soap, and the iirst current of water in the 
morning will remove it entirely, and leave the pipe as clean 
as new. The writer has never had occasion, in over thirty 
years' experience, to make more than two applications of it 
in any one case. 

A remarkable example of the value of this process was 
that of a large drain pipe which carried off the waste of an 
extensive country house, near Philadelphia, and ran under 
a beautiful lawn in its front. A gallon of the lye removed 
all obstruction in a single night, and saved the necessity of 
digging up the pipe and disfiguring the greensward of the 
lawn, as the plumber intended, until advised of this process. 

The so-called potash lye sold in small tin cans in the shops 
is not recommended for this purpose; it is quite commonly 
misnamed, and is called caustic soda, which makes a hard 
soap. The lye should be kept in heavy glass bottles or 
demijohns, covered with wicker work, and plainly labeled; 
always under lock when not in actual use. It does not acT 
upon metals, and so does not corrode the pipes as do strong 

acids. 

^ I » I ^ 

Xypliotd Fever In New York. 

The death rate in this city so far this year has been unusu- 
ally low, and the prospects are that the record for the year 
will correspond. The greatest danger is from the increasing 
prevalence of typhoid fever. The impression that the fever 
infection results only from contamination by ingestion is 
gradually giving place to the belief that a lodgment may 
also be effected in the air passages. In conjunction with 
the Board of Health, physicians can do much toward stop- 
ping the advance of the disease by enforcing the immediate 
disinfection of typhoid fever excreta. The Board has issued 
circulars giving directions for the best means of accomplish- 
ing this object. 



COUNIEBBALANCE. 

The counterbalance herewith illustrated can be applied 
to all kinds of machines having a reciprocating motion, such 
as saw mills, gig saws, steam engines, grain separators, 
mowing machines, etc. It consists in the use of a weight 
connected with the crank or other moving part so that the 
weight of the parts is counterbalanced and an even and 
steady motion produced, permitting the machinery to run 
at a high rate of speed. The counterbalance can be placed 
upon the same side of the shaft as the cross head or upon 
the other side, as shown in theengraving, when it runs upon 
its own slides. When applied to a cam, the cam is made 
double, or with two grooves inclined in opposite directions 
and engaged by reciprocating bars that counterbalance 



AUTOMATIC CIRCUIT CLOSER. 

This simple device is designed to automatically close the 
circuit of telegraph keys, and may be applied to either old or 
new keys or to keys of various sizes. A spring lever, A, 
Fig. 1, presses upward, either normally or aided by a spring 





AUTOMATIC CIRCUIT CLOSER. 

placed beneath it, against a projection, B, from the side of 
the key. Fig. 2 is a plan view of the lever and projection. 
One end of this lever is so bent that its extremity vests 
about three-eighths of an inch above the finger button of 
the key. The rear end of the lever is secured to the frame 
by a screw. When operating, the forefinger is placed on 
the end of the lever. A, which is pressed down until it rests 
on the button of the key, which is grasped by the thumb and 
middle finger. When the lever is released, it presses against 
the projection and automatically closes the circuit. The 
device isvery convenient, as the operator need not take the 
trouble to close the circuit every time he stops telegraphing, 
as it can never be left open. This invention has been pa- 
tented by Mr. Samuel J. Spurgeon, of Liberty, Missouri. 




ELWELL'S COUNTERBALANCE. 

each other upon the cam, as shown by the small engraving. 
The principle is applicable to motions obtained by other 
devices than the crank or cam. 

This invention has been patented by Mr. Orlando Elwell, 
of VanEttenyille, New York. 



Biography of a mosquito. 

If the mosquito were a very rare insect, found only in 
some far off country, we should look upon it as one of the 
most curious of living creatures, and read its history with 
wonder — that an animal could live two such very different 
lives, one in the water and the other in the air. We speak 
of the mosquito as if there were but one, while really there 
are over thirty different kinds, all, however, having similar 
habits, so that a description of one answers for all. The 
female mosquito lays her eggs on the water. She forms a 
little boat, gluing the eggs together side by side, until she 
has from 250 to 850 thus fastened together. The boat or 
raft is oval in shape, highest at the ends, and floats away 
merrily for a few days. The eggs then hatch and the young 
mosquito enters the water where the early part of its life is 
to be passed. You can find the young insects in this, their 
larval stage, in pools of fresh water, or even in a tub of rain 
water which has been standing uncovered for a few days. 
They are called wrigglers, on account of the droll way in 
which they jerk about the water. They feed upon very 
minute creatures, and also upon decaying vegetable matter. 
Near the tail the wriggler has a tube through which it 
breathes. If you approach the pool or tub very quielly, 
you can see them in great numbers, heads downward, with 
their breathing tube above the surface. If you make the 
least disturbance, they will scamper down into deep water. 
After wriggling about for two weeks, and changing their 
skins sevreal limes, the larva becomes a pupa. 

You know that most insects in the pupa state do not move, 
but take a sleep of greater or less length. Not so the lively 
little mosquito. In its pupa state it becomes a big headed 
creature which does not eat. It moves about quite rapidly, 
but not with the same wriggling motion; it now has a pair 
of paddles at its tail end, and takes in air through tubes 
near the head. In five or ten days the mosquito ends lis 
life in the water, and becomes a winged insect. The pupa 
comes to the surface, and the skin cracks open on the back, 
allowing first its head and chest to come forth, finally the 
legs, wings, and rest. This is a most trying moment in the 
life of the insect; if a slight puff of wind should upset it 
before the wings are dry, it will surely drown; only a small 
proportion of the whole number succeed in safely leaving 
the pupa case; the greater share become food for the flshes. 
If the wings once get fairly dry, then the insect can sail 
away, humming its tiny song of gladness. How does it 
sing? Perhaps when you heard its note at night you did 
not stop to consider. It is a point which has puzzled many 
naturalists, and it is not certainly known how the note is 
produced, but probably the rapid motion of the wings and 
the vibration of the muscles of the chest are both concernea 
in it. Tlie most interesting part about the insect — the 
"business part," as some one has called it — is its sting, or 
sucker. This is not a simple, sharp pointed tube, but con- 
sists of six parts, which lie together in a sheath, and are 
used as one. How sharp these must be to go through our 
skin so easily! After the puncture is made, it then acts as 
a sucker to draw up the blood. The insect which visits us 
is the female. We rarely see the male mosquito. Blood is 
not necessary to the existence of the mosquito,and proba- 
bly but a small share of them ever taste it. The countries 
in which mosquitoes live in greatest numbers — actual clouds 
— are not inhabited, and there are but few animals. — Dona- 
hoe's Magaune. 



Glycerine as a Preventive of Crystallization In 
Strained Honey. 

Having for several years had considerable trouble and loss 
in keeping pure strained honey, cm account of its tendency, 
in a short time (particularly in warm weather), to crystallize, 
I have been ready for any remedy that was feasible. One 
lot that I purchased in the comb and strained myself soon 
became almost worthless from this cause. Some two months 
ago I had a small lot that I found crystallized when wanted 
for use, although I had taken the precaution to cork tightly 
and put in a cool place in the cellar. It occurred to me to 
see what would be the result from melting and adding s 
small amount of glycerine. Placing the bottle in a water 
bath, I soon had it melted and added one ounce of glycerine 
to about one and one-half pounds of the honey, setting aside 
to cool. It has shown no sign of recrystallization as yet, 
and I am just using.tbe last of it. I can see no objection to 
this on the score of adulteration or any harm from its use. 
In making simple sirup I have occasionally found it crystal- 
lized in the bottom of the bottle, causing some trouble to re- 
move, and several times have found scmie chemical change, 
which has caused an unpleasant odor, which I have not at 
all times been able to obviate, although using dis'illed watei 
and the purest sugar obtainable. Have not as yet had an 
opportunity of trying the effect of glycerine, but think il 
might prove beneficial and in no way objectionable. Havs 
been accustomed to add a small amount to my beef, iron, 
and wine for a long time, and find it prevents souring and, 
in a large measure, precipitation — J. W. Colcord, Amer. 
Pharm. Assoc. 



Novel Rbcostat. 

A very useful rheostat has been devised by M. Trouve, the 
well known Parisian inventor. It consists of a German sil- 
ver spi'ing inclosed in a nickel plated tube, the spirals not 
being allowed to toucli each other, and insulated from the 
tube- by a pasteboard sheathing. Inside the spring is a rub- 
bing contact formed of a metal rod split into four pans, 
like the split plugs of a resistance box. This rod is graduated 
in divisions. The curient enters at one end of the spring, 
traverses it, the rubbing contact, and the graduated rod. 
When the rod is deeply inserted into the spiral coil, the cur- 
rent only traverses a few turns, and the resistance in circuit 
is very small; but when the rodis pulled out, the number of 
turns inserted is considerable. 

The divisions on the scale tell the number of turns in cir- 
cuit. The device is employed by Trouve in connection with 
his polyscopes to regulate the strength of current supplied 
by a small Plante accumulator. 
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NOVEL SEWING MACHINE SHUTTLE. 

The improved shuttle shown in the engraving is made so 
that it can hold any ordinary spool of thread or silk, and 
thus avoid the trouble of rewinding, and save the expense 
of a number of bobbins. The shuttle is a hollow cylinder 
tapered at one end and fitted with a screw cap which re- 
ceives the spindle upon which the spool is loosely mounted. 
This spindle extends through the opposite end of the shut- 
tle and is provided with washers to hold the spool in place. 
The plate forming the larger end of the shuttle is retained 
in place by a spring. 

To the upper side of the shuttle is pivoted a bar having 
a U-shaped slot and an eye for receiving the thread and 




IMPROVED SEWING MACHINE SHUTTLE. 

giving it a certain amount of tension, and the shuttle is 
slotted for the passage of the thread, which passes thence 
to the U-shaped slot and the eye in the bar. The bar is held 
in working position by a spring catch. Tlie spool is re- 
moved from and replaced upon the spindle after taking 
out the larger end of -the shuttle. When it is necessary to 
remove the spindle, it can be done by unscrewing the cap 
on the conical end of the shuttle. 

Pig. 1 shows the shuttle with a part broken away to ex- 
hibit the internal arrangement. Pig. 2 shows the method 
of removing and replacing the spool. 

This invention has been patented by Mrs. E. Chavers, of 
Seddon, Mich., who may be addressed for further informa- 
tion, 
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FIBE ABM. 

Mr. Salvatore J. Buzzini bas invented an improved 
breecli-loading fire arm, in which the breech is opened 
and closed by the operation of a lever which may also 
serve as a trigger guard. The lever not only ejects the 
exploded sliell, but cocksthe arm, and the same motion auto- 
matically moves a safety catch which locks the trigger, 
thereby preventing accidental discharge. The arm cannot 
be discharged except by inlentionally releasing the catch 
and pulling the trigger. TBere is an adjustable device at- 
tached to the breech lever for automatically controlling the 
safely catch that locks the trigger, so that when it is desira- 
ble to fire rapidly, the closing of the breech lever automati- 
cally releases the catch from the trigger. When rapid firing 




Texas except a little corner from New Mexico south to the 
Kio Grande. Nine-tenths of the railroads of the country 
come under these two times. The 105th meridian (Denver) 
and the 120th (the line between California and Nevada) 
naturally covei' a small mileage. 

Whether a time which in some places will behalf an hour 
from solar time will be adopted for general use is question- 
able; but for the railroads the proposed standards are cer- 
tainly a great improvement on the present confusion, and 
perhaps as likely as any that could be proposed to come 
into general use. 

Mr. Allen has studied out the subject thoroughly, and has 
prepared " translation tables " by which the proposed stand- 
ard can be substituted for any one of the fifty existing 
standards without any computing. A large number of im- 
portant railroads have agreed to adopt these standards if the 
majority of the roads in their district do so, and at the com- 
ing time convention it is hoped that something may be ef- 
fected. — Bailroad Gazette. 



the old road curving from it as indicated upon the other side. 
There are several new cuts through the rocky obstruction 
that present the same general appearance as the part above 
illustrated. 



BUZZINI'S FIBE ABM. 

is not required, the adjustable device may be set so that it 
will not release the safety catch. The engraving shows the 
breech lever, at the side of the butt, the upper and laterally 
projecting part forming a convenient rest for the hand when 
its rapid manipulation is desired. The safety calch is di- 
rectly under tlie butt, behind the trigger, and it is automati- 
cally released by the device attached to the inner under side 
of the breech lever. This device can be shifted along the 
lever and locked in its new position when quick firing is not 
required. Mr. Buzzini's address is 500 West 125 Street, 
New York city. 



Standard Railway Time. 

The subject of standard time is now before the railroad 
■sjjrinagers of this country, demanding not simply approva', 
but action. It will be remembe<;ed that at the spring time 
conventions the proposition of Mr, W. P. Allen, Secretary 
of both these conventions, to adopt for North America five 
standard times, exactly an hour apart, namely, the time of 
GO, 75, 90, 105, and 120 degrees west of Greenwich, was 
unanimously approved, and Mr. Allen was instructed to 
send information concerning the new standards proposed to 
the managers of all the railroads, and endeavor to have them 
adopt them. This information has been given by Mr. Allen 
in the completest way by means of two maps of the United 
States, on one of which all the railroads 
having the same time standards at present 
are colored alike, and on the other they 
are colored in accordance with the pro- 
posed uniform standards. The map show- 
ing the present standards makes a stiiking 
picture of the existing complexity. There 
are different times close alongside. A line 
run by Philadelphia time projects through 
a network of lines run by New York time; 
in some places there are several kinds of 
railroad lime; and in the United States 
there are no less Vaa.n forty-nine time stand 
ardi, which by the proposed change will 
be reduced to four; for the time of the 
60th meridian will apply only to the Brit- 
ish maritime provinces. Roughly speak- 
ing, the time of the 75lh meridian, which 
it is proposed to call " Eastern time," will 
api)ly to all the railroads of New England, 
New York, Pennsylvania, Maryland, and 
the two Virginias and the two Carolinas, 
the exception being the extension of the 
90th meridian time ("Central time") to 
Buffalo, Pittsburg, and the other western 
' termini of the trunk lines ; while in Can- 
ada, "Eastern time" will extend to De- 
troit and Lake Huron. The chief poinis 
of junction between "Eastern "and 'Cen- 
tral" time are Sarnia, Detroit, Buffalo, Pittsburg, Wheel- 
ing, Parkersbnrg, Huntington, W. Va., Biistol, Tenn., Gas- 
tonia, N. C, Augusta, Ga. , and Charleston, S. C. This time 
is four minutes slower than New York time, one minute 
faster than Philadelphia, and eight minutes faster than 
Washington time. 

But by far the larger part of the railroad system of 
the country will come under " Central time," or that of the 
90th meridian, which is but one minute faster than St. Ijouis 
time, three minutes slower than Vicksburg time, just New 
Orleans time, and nine minutes slower than Chicago time 
It takes in all the railroads from Buffalo, Pittsburg, and 
Savannah to the Missouri River in Dakota, nearly to the 
Colorado line in Nebraska and Kansas, and the whole of 



Inside Guard Ralls. 

In a paper by Mr. William Howaid White, M. Am. Soc. 
C. E., upon the subject of " Railroad Bridge Floors," the 
author advocates inside guard rails for the purpose of pre- 
venting, as far as possible, serious results from the derail- 
ment of wheels. 

His reasons for advocating the inside guard rails are that 
he considers them more eflicient for the same height above 
tie than the outside guard; that they can be placed so as to 
hold the wheel nearer the rail, particularly when the use of 
the snow plow is considered; thatthey can be more strongly 
secured at the ends for the purpose of drawing derailed 
wheels toward the rail, or to secure the ditching of a car 
which has gone too far to be safely drawn back; that they 
are more economical. He considers that the ties should 
have five inches of clear distance between them. 



WAGON TONGUE SUPPOBT. 

The object of this device is to relieve the horse's neck from 
the strain incidental to supporting the weight of the wagon 
tongue, at the same time allowing the connection between 
the tongue and wagon to have such a flexibility that the 
wagon may easily adjust itself to uneven ground. The 
tongue is hinged to the forward hounds in the ordinary man- 
ner. Placed under the tongue is a spring whose forward 
end is connected with and slides upon a keeper attached to 




Storage of IV^ind Ponrer In Sand. 

The Oil City, Pa., Blizzard stales that one Townsend has 
six arastras running to their full capacity, and four more 
will be started up in a few days. The arastras are placed in 
a little sandy flat, where only sufficient water for drinking 
purposes and to moisten the ore operated upon is to be ob- 
tained. The arastras are actually operated by sand, which 
drives a large overshot wheel. A windmill runs a belt con- 
taining a large number of buckets, and these carry the sand 
up to a big tank, just as grain elevators carry wheat in a 
flouring mill. A stream of sand being let out upon the over- 
shot wheel, it revolves just as it would under the weight of 
a stream of water, and the arastras move steadily on at their 
work. When there is much wind, sand is stored up for use 
when calm prevails, so the arastras are never idle. 



DEEP BOCK CUTS NEAB NEW YOBK. 

The line of the Pennsylvania Railroad from the depot in 
Jersey City, on the Hudson River, opposite New York to a 
point several miles back encounters the hills of rock which 
begin at New York Bay, and gradually rise until they form 
the famed Palisades of the Hudson. These hills have caused 
more or less trouble to all the roads whose termini are on 




BAILABD'S WAGON TONGUE SUPPOBT. 

the middle part of the tongue. The rear part of the spring 
is coiled around a bar whose ends are secured to the for- 
ward axle. By this means the tongue is held in a horizon- 
tal position, and yet is free to adjust itself to the wagon's 
movements. This invention has been patented by Mr. D. 
C. Ballard, of Townsend, Montana. 




DEEP BOCK CUTS ON PENNSYLVANIA BAILBOAD NEAB NEW YOBK. 



the west bank of tlie river. The old line of the Pennsyl- 
vania road passed through these rocks by means of cuts and 
was quite circuitous, the curves in some places being very 
sharp. Some time ago a line was surveyed which obviated 
these difflcullies and reached the depot in a direct line. The 
new route was made of a width sufiicient to accommodate 
four tracks, two for the passenger and two for the freight 
traffic. 

The work of opening the new cuts was. in some cases, 
extremely difficult, owing to their great length, depth, and 
width and the hardness of the rock. Our illustration re- 
presents a section of the road as viewed from a point about 
two and a half milesfrom the ferry, the rock passed through 
in this case being trap. To the right is shown the new cut, 



American manners In Traveling. 

An English snob, named Robinson, writing about his visit 
over here, describes certain bad habits as characterizing the 
traveling Americans generally, leading to the idea that at 
least nine out of ten Americans when traveling grab Iheir 
food, and gorge and snort in ways too hideously unpleasant 
for reiaetition. This is teetotally denied by Mr. Richard A. 
Proctor, the English traveler and lecturer, than whom few 
persons have had such extensive opportunities of learning 
the manners of different peoples, especially in traveling. He 
answers Mr. Robinson as follows: 

I believe the truth to be that the American system leads 
to a diminution of otherwise prevalent bad habits — for 
ninety-nine hundredths of the so-called lower class in America 
will not suffer any inferiority to be shown in their habits in 
the presence of those whom they regard 
as no otherwise better than in having more 
money to spend. But be this as it may, 
a fair, unbiased comparison of the man- 
ners of the traveling community, class for 
class, or comparing the whole number of 
travelers, would show that — in some way 
or another — a marvelous superiority has 
arisen on the other side of the Atlantic. 
Such offenses as the stolid, stupid staring 
so common in England, even among well- 
to-do people, rudeness to women or child- 
ren, carelessness as to the comfort of the 
old and weak, etc., are scarcely ever seen 
on the other side of the Atlantic. If I 
were an American, with what " pride in 
my port, defiance in my eye " should I be 
templed to boast that a young, inexperi- 
enced, and pretty girl, poor or rich, in her 
teens, can travel across the length and 
breadth of the United States alone and un- 
protected, not only in perfect safety and 
comfort, but with the certainty that nine- 
tenths of the men— of all classes— with 
whom her journey brings her into contact 
esteem it equally a duty and pleasure to 
assist her in every possible way. How 
contemptuously I might be templed to re- 
mind the Briton that — for reasons too well 
known — the most courteous and well meant proffer of assist- 
ance to such a traveler in England is apt to be looked on 
with suspicion. On the Continent, and especially in Prance, 
it is even worse. ;■.' 



The substance known as anthracene has been found by 
Dr. Tommasi to possess anew property, namely, a sensitive- 
ness to light, which will doubtless prove of value. Anthra- 
cene on exposure to light acquires diffei'ent physical aiod 
chemical properties without any change in its composition. 
If a cold, clear, saturated solution of anthracene in benzol is 
exposed to the direct rays of the sun, it becomes turbid and 
deposits crystals, which have received the name of paran- 
thracene. 
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OBACH-8 GALVANOMEIEBS. 

(Continued from first page.) 
coil with the vertical are measured, their "secants" are 
the multipliers of the tangents of the deflections. The 
current strength or electromotive force to be measured is 
therefore: 
Current strength 1 
or electromotive >-=tan. deflect. Xsec. inclin. X constant. 

force ) 

The constant of the formula being the uumber of amperes 
or Volts which give the unit deflection of 45° (tan=l'0) when 
the coil stands in its vertical position. 

The galvanometers for measuring currents and electromo- 
tive forces are so arranged that the two constants are identi- 
cal, i. e. , that the same number of amperes and of volts cor- 
respond to the unit deflection. This offers the great con- 
venience that the calibration of the instrument In volts at 
any particular place, by means of some cells of known elec- 
tromotive force, gives without further trouble the calibra- 
tion in amperes also. These galvanometers can be provided 
with a " compensating magnet " made to turn on a horizon- 
tal axis, and by means of such a magnet the constant can be 
kept at the same value for different localities. In order 
to effect this, a few cells of known electromotive force are 
required, and the magnet is simply turned until the pro- 
per deflection is produced, corresponding, for instance, to 
a constant of 5 or 10 volts. One-half of the deflection scale 
is divided into tangents, but the other half bears degrees as 
usual. The inclination scale has, in addition to the degrees, 
ten secant marks representing the multipliers 1 to 10. A 
vernier allows the degrees to be read very accurately. 
The simple form of current and potential galvanometer has 
the secant marks, but no other divisions on Iheinclination 
scale. Any dipping of the needle is completely prevented 
by fixing it to a vertical axle loaded at the lower end. The 
swing of the needle can be made quite dead beat by means 
of an adjustable air damper. 

The particulars and engravings herein given we derive 
from Engineering. Pig. 1 shows the instrument constructed 
for current strength only. For absolute measurements it 
can be calibrated by means of a silver or copper voltameter 
at the particular locality where the currents are measured. 
It has no compensating magnet, but can be provided with 
a " constant shunt " for very strong currents. Instruments 
without a shunt measure from 1 to about 90 amperes, and 
those with a shunt two or three times as much, according 
to the adjustment, and with our horizontal component of 
the earth's magnetism. The solid ring, R, consists of gun 
metal of high conductivity, and has a rectangular cross-sec- 
tion. The inclination scale is engraved on a quadrant, Q, 
fixed out.side the ring. Three screws and ° •°*n\tli|L||r'"'' 
level inside the needle box, B, serve forleveling the instru- 
ment. 

Pig. 3 shows ajaighly finished form adapted forcurrents 
and potentials. The gun metal ring, R, is V-shaped, and 
the groove filled with a great many turns of German silver 
wire. The inclination scale, Q, is between the needle box, 
B, and the coil, R. The coil as well as the pillar, P, carry- 
ing the needle box can be firmly fixed with great nicety by 
means of clamping arrangements, Ci and Cn. At the base 
of the pillar are two straight spirit levels placed at right 
angles. The screw, s, is for Adjustment into the meridian. 

Pig, 3 is a simplified and smaller model of an instrument 
of the same construction as Pig. 2, and likewise for currents 
and potentials. The damping partition, d, can betaken out, 
so that the needle can swing right round. The inclination 
scale on the quadrant, Q, fixed to the needle box, B, bears 
only tlie secants and multipliers, as already stated. The coil 
is held fast on the quadrant by means of the screw, S, 
and the instrument is leveled until the needle swings 
freely; n sis the curved compensating magnet used for ad- 
justing the constant to a given value. With this magnet 
the needle is much less exposed to disturbances from out- 
side. The currents are led to the solid ring by means of 
flexible leads stranded together in such a manner that tliey 
are absolutely inactive upon the needle; they are termed 
" adynamic leads." 

The instrument. Pig. 3, is intended for very accurate mea- 
surements, and may, for instance, be used as a standard 
wherewith other galvanometers can be compared. The 
mean error of a single observation with the instrument is 
below one-half per cent, and the probable error below one- 
quarter per cent. 

Pig. 3 is constructed for ordinary purposes, but it should 
not be placed too close to dynamo machines or single leads 
conveying strong currents. 

Current strengths or electromotive forces can be measured 
with these galvanometers by either of the following four 
methods, which m&y be chosen according to circumstances. 

1. General Method.— Tmvo. the coil until a deflection a 
somewhere near 45 degrees is obtained, then read oS the 
inclination <p of the coil. 

The formula then is: 

X = tan. a X sec. <p X constant. 

3. Method of Eqtudity . — Turn the coil until the deflection 
a and the inclination cp are at one and the same angle ip. 

The formula is now : 

X — tan. ^ X 3ec. ■p X constant. 

These products ot tan. X sec. can lie calculated before- 
hand and tabulated. 

3. Method of Constant Deflection. — Turn the coil until the 
needle each lime points to the same degree, say for con- 
venience 263^ degrees, 43 degrees, or 63}^ degrees. The 



tangent of this deflection enters the constant and the formula 
is reduced to: 

X = sec. (p X constant. 

The instrument here acts as a secant galvanometer, and 
the method has the peculiarity, that for a number of mea- 
surements the needle occupies the same position, which, in 
some oases, may be found of advantage. 

4. Metlwd of Constant Inclination. — Set the coil at a proper 
angle, of which the secant now enters the constant. 

The instrument here simply acts as a tangent galvanome- 
ter with the formula: 

X = tan. a X constant. 

As will be seen from the foregoing description, the mova- 
ble coil galvanometer offers several advantages over other 
constructions which have been proposed for the same pur- 
pose. 



The Methods and Aim of Electrotechnlcal 
Instruction. 

Prof. Braun, in his inaugural address at the Polytechnic 
School, in Carlsruhe, discussed the subject of educating 
practical electricians in a careful and exhaustive manner. 
Some of his remarks will doubtless prove of interest to those 
who intend taking up this study here. 

The first question, said he, that arises is whether a techni- 
cal school for electricity should be arranged and conducted 
like the special schools for engineers, machine builders, and 
the like. The lecturer was of the opinion that electricity, 
in its present state, is not adapted to such treatment, since 
everything is still in the evolutionary stage, where theory is 
imperfect, and the physical basis can by no means be re- 
ferred to a few axioms from which everytlilng else can be 
deduced. In electricity, even more than in the application 
of mechauioal principles, Grashof's statement holds good, 
that '' polytechnic schools should not follow in the tow of 
practical requirements, but, on the contrary, should be the 
forerunners that precede them. The scientific culture that 
they afford should not merely satisfy the demands of the 
present state of the arts, but as far as possible fit them to fill 
all the demands that may arise up to the time when they 
shall pass from the stage of action a generation later." 

Men educated in such an Institution must be able to study 
and test the literature of their prof ession with an independent 
judgment of their own. They must be able to solve the 
new and difllcult problems that present themselves, with ease 
and a clear understanding when there is no rule at hand that 
applies directly to thecase. How is this to be obtained? Lec- 
tures that go more into detail than those on experimental 
physics generally do, but which are based essentially upon 
an equality of previous preparation, are insufficient, how- 
0lfl^,tdi^\Ta.\Ae they may be for a general oversight of the 
subject. 

To be brief and to the point, sometLing like the following 
requirements should be made: A year and a half of mathe- 
matics, a good Insight into analytical mechanics, practice in 
solving the simpler problems of higher mathematics, exer- 
cise in the use of the so-called principles of mechanics, in 
chemistry, a firmly grounded knowledge of inorganic 
chemistry, such as can only be obtained by laboratory prac- 
tice; in physics, a clear and full understanding of the whole 
of experimental physics; a clear knowledge of electricity 
based upon mathematical principles, and especially in gal- 
vanic electricity; and experience in the application of theory 
to special cases. 

To this must be added practical work in the laboratory, 
so as to become familiar with the principal methods of phy- 
sical and electrical measurements in general use. It would 
also be desirable for him to carry out successfully some sci- 
entific physical research, especially in galvanism. Of course 
a knowledge of machine building must be added to these. 

The lecturer then goes on to show, indirectly, that these 
rather high requirements are really necessary. Suppose 
that any one has listened understandingly to experimental 
physics, that he possesses some knowledge of higher mathe- 
matics, can use the rules for calculating the division of th% 
current in any desired system of wires, and is practically 
acquainted with the methods of measuring resistances, elec- 
tromotive force, intensity of currents, mechanical work, and 
the intensity of light; knows how much current a lamp 
needs; is acquainted wit6 themachines now in use; in short, 
is in possession of a whole lot of positive information which 
is of practical value. This man can certainly be employed 
with advantage in many establishments, but he is not able 
to conduct and manage one alone. These acquirements are 
not difficult to attain ; some theory and a year's earnest work 
in a physical laboratory. 

But more than this is required of the technical electrician. 
At present he is required, more than in any other technical 
pursuit, to produce something new, to bring up new ques- 
tions, or answer difficult ones. He must, therefore, stand 
in the same intimate connection with science as those who 
would produce anything in a purely scientific field. 

Hence he must know : Pirst, theory. This does not stand, 
as many believe, opposed to practice, but is rather the short- 
est recapitulation or summary of all the facts obtained by 
observation and experiment, sometimes of a very tedious 
nature. This knowledge saves time and prevents mistakes. 

Secondly. In order to understand the theory a previous 
knowledge of mathematics is necessary. Even if this n»athe- 
matical knowledge is never actually employed in solving a 
problem mathematically, it is, nevertheless, an indispensable 
aid in climbing up to the theoretical view and the simple 
principle. 



Thirdly. Even this is not enough, for a theoretical know- 
ledge of the methods will not suffice. Not all the details 
can be obtained in this way, even when they can be calcu- 
lated upon theoretical bases. A full insight into the thing, 
such as can only be obtained by practical work, is necessary 
in order to become so familiar with a thing jis to be able to 
estimate approximately from experience what can be calcu- 
lated more accurately with numbers. A view obl'ained by 
theory alone bears the sanje relatiwi to one that is supple- 
mented by your own obser'^feis, as the picture that you 
form of a certain region from BesoriptK|s fcom pares with 
that formed by visiting the place yours^„ 

Pourthly. Just as a person does not begin tOIBppreciate all 
the perplexing details on the rflap ttntil hie begins to travel, 
and feels thankful for them when he has to use them, So it 
is here. When he stands before a new problem and is seek- 
ing a new road, then he begins to really thank the theory 
that led Lim, and is able to appreciate the guidei posts and 
conscientiously hunt them up. The apparently unnecessary 
fullness of the theory, which is liable to be despised, begins 
to be appreciated, and the contempt for it vanishes. 

Many difficulties are to be encountered in physics. The 
time of study is too short to overcome all of them; they fol- 
low the investigator through life. But it is necessary to 
have got over those, at least, which lie nearest, to have 
grappled with the difficulty yourself, and to have come out 
victorious, to have made the beginning to a clear and trans- 
parent mastery over matter, and this can only be accom- 
plished by some scientific work of your own. Neitljer the 
scientific nor the practical results of this earlj^^work are to 
be taken as the measure of their value, nor does it depend 
upon the importance of the question, but it depends upon 
the value that the work has for the author, its effect upon 
him. Tben only will be be able to actually combine theory 
and practice, even it in after life he allows himself to be led 
more by one than the other, according to his natural incli- 
nation and taste. — Poly. Notizblatt. 
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Death of a IVoted Electrician. 

Richard Sigismund Karl Werdermann was born in 1828, 
in Silesia, Prussia, served for some time as officer in a Prus- 
sian artillery regiment, went then to Paris, and established 
himself there as a civil engineer. In Paris he made the ac- 
quaintance of M. Gramme, at that time a workingman, and 
seeing the Gramme machine, he began to be interested in 
the' electric light and transmission of power. Like many 
other Germans, he found it advisable to leave Paris in 1870, 
but before leaving he bought M. Gramme's English and 
American patents. He came to England in September, 1870, 
and exhibited here the first Gramme machine. Ever since 
then he has been actively 9i]gaged in the introduction of>t4ie 
electric light, and the development of the Gramme machme 
on a large scale. Only a few months before his death, a 
large modified Gramme had been finished at Stockport, which 
was built to his designs. 

He was the first to show — in the Institution of Civil En- 
gineers — the transmission of power by the Gramme machine, 
and he had also a little Gramme working for some months 
in the Postal Telegraph Office, taking the place of batteries. 
In 1875 he exhibited the electric arc light from the top of 
Charing Cross Hotel, and in 1878 he invented — and exhibited 
in a factory in the Euston Road — his well known Werder- 
mann semi incandescent lamp. He invented, simultaneously 
with Jablochkoff, the electric candle, and sold his patent to 
the original Jablochkoff Company. At the Paris Exhibition 
ot 1881, the Salle du President, one of the most attractive 
rooms of the Exhibition, was lit by Werdermann lamps. 
Like many inventors, says the .Sragrjjieer, from whose columns 
we copy, Mr. Werdermann, altbtmgh very fertile in brilliant 
and ingenious ideas, was not a sufficiently shrewd business 
man to reap material benefits by his inventions. There was a 
certain child-like simplicity in his character which made him 
look only to the successful carrying out of an invention, and 
not to what it might bring commercially. He left the commer- 
cial part to others, and with the usual results, viz., very lit- 
tle benefit to himself; law suits and interminable vexations, 
which at last undermined his health. It is a fact which re- 
dounds very much to Mr. Werdermann's credit, and is 
characteristic of his scientific dignity and honesty, that last 
year, when, during the electric light craze, inventors could 
ask and obtain their own price for inventions, good, bad, or 
indifferent, he would have nothing to do with limited com- 
panies. Mr. Werdermann leaves a widow, three daughters, 
and one son. 

^ ( » » »■ 

The Geology of the Great West. 

In his report to the Secretary of the Interior, Mr. J. W. 
Powell, director of the United States Geological Survey, 
gives some interesting facts. In Colorado, valuable beds of 
anthracite and of bituminous coal have been found, surpass- 
ing in quality any heretofore discovered in that region, and 
indications of large deposits of iron are visible. Evidences 
of the former existehce of a large fresh water lake in western 
Nevada have been discovered. Traces of a vast continental 
glacier have been found, of so well defined a character as 
possibly to change the present geological conclusions of 
previous explorations. In the work done is included a sur- 
vey of the Cascade range in Oregon and Northern California. 
Mr. Powell says that this region is perhaps the holder of 
the grandest and most extensive display of natural phe- 
nomena in the world, an.l its exploration and thorough in. 
vestigation will add greatly to the facts of geologic science. 
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Remedy for Tirarts. 

'lb the EdMSr, of the Scientific American : 

At tlie bottom of third column, page 178, issue of Septem- 
ber 33, you quote cLiromic acid as a remedy for warts; that 
is a very powerful caustic, and its use is liable to be attended 
with bad results in inexperienced hands. I would state that 
I have never seen a wart tbat could not be removed safely 
by glacial acetic acid applied in the same manner. All who 
try it will atte^fthe same. 

C. H. Russell. 

Boston, Sept. 28, 1883. 



NeTF Stereo Instrument Wanted. 

.To the Editor of tlie Scientific American : 

The movements of persons and animals having been suc- 
cessfully reproduced by a series of instantaneous photos 
kept in rotation under proper adjustment, you may, per- 
haps, suggest to inventive readers of your valuable paper 
the construction of a suitable stereoscopic apparatus for re- 
producing the movements of anything in action by means 
of series of instantaneous double photos taken with a photo- 
graphic apparatus for stereoscopic views, specially arranged 
for that purpose. 

Jtjlio Pfluoker y Kico. 

Naples, Italy, Sept. 8, 1683. 



Flax Yarns Eighty-five miles Long Weigblns: One 
Pound. 

To the Editor of the Scientific American : 

In the Scientific Amekicam" of the 15th Inst, there Is an 
article on " The Factory Numbering of Yams," taken from 
the Textile Gazette," in which there is evidently an error. It 
is there stated, "A No. 1 cotton yarn contains 840 yards to 
the pound, and a No. 10 contains 8,400 yards. No. 40 cot- 
ton yarn contains 40 times 840, or 33,600 yards to the pound, 
and its diameter consequently only one-fortieth as great as that 
of No. 1." 

The relative diameters of Nos. 1 and 40 would be 6-3+ and 
1, or inversely as the square root of the number of the yarn; 
by the rule that circles are to each other as the squares of 
their diameter.s. 

A yarn whose diameter was one-fortieth that of No. 
1 would be No. 1,600, provided the density of the fibers 
composing each were alike. 

JPermit me to add a little about flax yarns. A lea or cut 
is ihe unit of measure, and contains 300 yards. 30 lea yarn 
would contain 9,000 yards; but if made into 3 cord thread, 
would contain aJoMi 4,000 yards, viz., one-half of 9,000 less 
allowance for contraction in twisting. 

As a rule, the twist necessary for the different numbers is 
in proportion to their diameters. Thus, if 16 lea requires 8 
turns per inch, 36 lea will require 13; thus ^ 16 = 4; v36 =6. 

It may astonish many of your readers to know that flax 
yarns have been spun as fine as 500 lea, or 85 miles to the 
pound, and even finer. I inclose you a small specimeo of 
350 lea. 

Geo. Andebson. 

Cleveland, O., Sept. 35, 1883. 



Obemlstry for DIgestion« 

To the Editor of the Scientific American: 

In the editorial "The Chemistry for Digestion " in your 
issue of September 8, you speak of the injurious effects of 
hot bread — the great curse of the American people. Many 
—^perhaps millions— accustomed to hot bread from infancy, 
prejudiced by habit and influenced by desire, refuse to be- 
lieve hot bread injurious, or at least will not give it up. 
Now there are three things that can be done for these people. 

1. They can be informed that bread that has become cold 
may be rewarmed and be more digestible, because warm 
food is more digestible than cold aud because it is more pala- 
table. 

3. They can be informed that if they witt eat fresh hot 
bread, that made with baking powder is less injurious than 
that made with yeast. 

3. Their attention can be called to the great variety of 
healthful breadsluffs that can be resorted to as a change. 
Besides oat meal porridge, hominy, hominy grits, corn meal 
mush, and cracked wheat, which are getting to be quite 
generally known and used, there are two which are hardly 
known in American homes, which two I think should head 
the list. I refer to first quality pilot bread (ship biscuit) and 
homemade oat meal crackers (what the Scotch call oat meal 
cakes). 

In both of these there need be no danger from impure 
baking powders or bad yeast, for both of them are light and 
digestible without the use of either yeast or baking powder. 

S. P. Cheeseman. 



storing Wind PoTPer. 

In the matter of "Storing Wind Power," Mr. C. 0. R. 
suggests the use of wind wheels to drive dynamo electric 
machines to decompose water, the constituent gases to be 
stored in suitable holders, and used when desired for light- 
ing purposes, such as the oxy-hydrogen or oxy-calcium 
lights for heating purposes; or for any use to which such 
gases might be of utility. 



Iiumluoas Paints and Colors. 

The luminous calcic sulphide (also called sulphide of cal- 
cium), now obtainable in the market, has a yellowish white 
tint, which considerably limits its direct application as a 
paint. On the other hand, the calcic sulphide, or the lumi- 
nous paint obtained therefrom, loses its luminous property, 
if it is directly mixed with the ordinary commercial paints. 
An invention recently patented by Grustav Schatte, of Dres- 
den, Saxony, has for its object to produce flurable white or 
colored paints, containing a luminous substance, which 
causes them to shine in the dark, without changing or neu- 
tralizing in daylight the tint of the coloring substance or 
substances contained in such paints. 

For this purpose Zanzibar or Cowrie copal is melted over 
a charcoal fire, 15 parts of this melted mass are dissolved in 
60 parts of French turpentine, and the resulting mixture is 
filtered, whereupon 35 parts of pure linseed oil are added, 
which linseed oil has been previously boiled and allowed to 
cool a little. The lake varnish thus obtained is carefully 
treated in a paint mill with granite rollers, and worked into 
a luminous paint by one of the processes hereinafter de- 
scribed. Iron rollers capable of giving off under great pres- 
sure small particles of iron, which might affect the luminous 
power, should not be used. 

Lake varnish as obtained in commerce contains nearly al- 
ways lead or manganese, which would destroy theluminous 
power of the calcic sulphide. A pure white luminous pamt 
is produced by mixing 40 parts of lake varnish obtained as 
described with 6 parts of prepared baric suphate, 6 parts of 
prepared calcic carbonate, 13 parts of prepared zinc sul- 
phide white, and 36 pans of calcic sulphide in a luminous 
condition, in an oil vessel, and therein worked into a coarse 
emulsion which is then ground fine between the rollers. To 
produce a red luminous paint 50 parts of the said lake var- 
nish are mixed with 8 parts of prepared baric sulphate, 3 
parts of prepared madder lake, 6 parts of prepared realgar 
(diarsenious disulphide) and 34 parts of calcic sulphide in a 
luminous condition, and the mixture worked in the same 
way as described for the white color. 

To produce a luminous orange color, 46 parts of prepared 
lake varnish are mixed with 17'5 parts of prepared baric 
sulphate, 1 part of prepared Indian yellow (jaune indien), 
1 '5 parts of prepared madder lake, and 35 parts of calcic sul- 
phide in a luminous condition. To produce a luminous 
yellow color or paint 48 parts of prepared lake varnish are 
mixed with 10 parts of prepared baric sulphate, 8 parts of 
prepared baric chromate, and 34 parts of calcic sulphide in 
a luminous condition. 

To produce a luminous green color or paint, 48 parts of 
prepared lake varnish are mixed with 10 parts of prepared 
baric sulphate, 8 parts of chrome oxide green, and 34 parts 
of calcic sulphide in a luminous condition. A luminous 
blue color is produced with 43 purts of prepared lake var- 
nish, 10'3 parts of prepared baric sulphate, 6'4 parts of ul- 
tramarine blue, 5'4 parts cobalt blue, and 36 parts of calcic 
sulphide in a luminous condition. A luminous violet is 
produced with 43 parts of prepared lake varnish, 10'3 parts 
of prepared baric sulphate, 3'8 parts of ultramarine violet, 
9 parts of cobaltous arseniate, and 36 parts of calcic sulphide 
in a luminous condition. 

A luminous gray color or paint is produced with 45 parts 
of prepared lake varnish, 6 parts of prepared baric sulphate, 
6 parts of prepared calcic carbonate, 5 part of ultrama- 
rine blue, 6 '5 parts of zinc sulphide gray, and 36 parts of 
calcic sulphide in a luminous condition. A yellowish brown 
paint is obtained with 48 parts of prepared lake varnish, 10 
parts of prepared baric sulphate, 8 parts of orpiment, and 34 
parts of calcic sulphide in a luminous condition. Luminous 
1 colors for iirtists may be manufactured, if in the mixtures 
I previously described the respective parts of lake varnish are 
replaced by the same quantities of pure East Indian poppy 
oil and the product is then finely ground and prepared. 

Luminous colors for oil printing may be produced by 
using, instead of the above mentioned parts of lake varnish, 
the same quantities of pure linseed oil won by presses only, 
and thickened by boiling. All the paints described may be 
made into luminous colors suitable for making colored 
paper and other purposes if the lake varnish is omitted, and 
the dry luminous colors thus 'got are ground or mixed with 
water, and some binding substance free of acids. 

They may also be made Into luminous wax colors for 
casting on hollow glassware and similar objects, if, instead 
of the lake varnish composed as described, ten per cent 
more of cera japonica and the fourth part of the latter quan- 
tity of oleum olivarium alb. is used, or into colors for paint- 
ing on porcelain. The color is painted on porcelain and 
then incinerated with the exclusion of air. The paints may 
also be treated with soluble glass (potash and soda water 
glass). 

< < ■ > > 

Improved Rapid Metbod of Copying Dranrlngs, 
manuscripts, Etc. 

The common method of copying drawings by contact 
with the blue piocess or sensitive silver paper, which re- 
quires an exposure to the sun of from fifteen minutes to 
half an hour, seems likely to be superseded to some extent 
by the introduction of Improved gelatine bromide of silver 
paper. 

Gelatine sensitive paper has been difiicult to prepare, but 
by means of recent improvements the manufacturers are 
now able to furnish it in large sheets uniformly coated, so 
that its use in various branches of the arts promises to be 
extensive. 



Architects, draughtsmen, engineers, and others who wish 
to make duplicate copies of their drawings are, by the usual 
processes, obliged to first make a tracing upon transparent 
linen cloth, so that the light may easily affect the sensitive 
paper. Much extra time is lost and expense incurred. By 
means of the gelatine sensitive paper any ordinary thick 
card board drawing can be copied in a few seconds, either 
by diffused day light or gas or lamp I'ght. The copy will 
be an exact reproduction of the original, showing the letters 
or figures non rever.«ed. 

If it is desired to make a copy in the day time, any dark 
closet will answer, where all white light is excluded. The 
tools required are an ordinary photograph printing frame 
and a red lantern or lamp. 

The sensitive gelatine paper is cut to the size required, 
and laid with the sensitive side upward upon the face of the 
drawing, and pressed thereon in the usual manner, by 
springs at the back of the frame, which is then carried to 
the window and exposed with the glass side outward from 
two to five seconds to the light; the exposure varying ac- 
cording to the thickness of the drawing. If gas or lamp 
light is used at night, from twenty to thirty minutes expos 
ure is sufficient. 

The frame is returned to the dark closet, the exposed 
sheet is removed to a dark box, and other duplicates of the 
drawing can be made in the same way. It is thus possible 
to make from ten to twenty copies of one thick drawing in 
the same time that it usually takes to obtain one copy of a 
transparent tracing by the ordinary blue process. 

The treatment of the exposed sheets is quite simple; all 
that is necessary is to provide from three to four large pans 
or a large sink divided into partitions. The development of 
the exposed sheets can be carried on at night or at any con- 
venient time, but a red light only must be used. The paper 
is first passed through a dish or pan of water and then im • 
mersed in a solution, face upward, composed of eight parts 
of a saturated solution of oxalate of potash to one part of 
a saturated solution of sulphate of iron, enough to coveithe 
face of the paper. Both chemicals are easily obtained at a 
druggist's. The latent image soon appears and a beautiful 
copy of the drawing is obtained, black where the original 
was white, with clear white lines tOj' represent the white 
lines of the drawing. With one soluflfcn from six to eight 
copies can be developed right after the other. After devel- 
opment the print is dipped in a dish of clear water for a 
minute, and finally immer.sed for Ihree minutes in tlie final 
or fixing solution, composed of one p»i;t of hyposulphite of 
soda dissolved in six parts of water. K is then removed to 
a last dish of water face downward, soaked for a few mi- 
nutes, then hung up to dry; when dry it is ready for use. 
Iustgsi(i of a drawing, manuscript can be placed in the print- 
ing frame and exposed as described. All the water marks 
or peculiarities of the grain of the paper will be faithfully 
reproduced. The advantages of this process are self-evident. 

Intricate mechanical drawings can be so rapidly copied, 
that working copies can be quickly delivered. By this pro- 
cess original manuscripts, certificates, and documents of 
every kind can be rapidly copied, every detail being brought 
out, the original paper serving as the negative, the copy 
being of the exact size as the original. 
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A Large Family. 

The Madrid Estafette states that a Spanish gentleman, 
Seiior Lucas Nequeiras Saez, who emigrated from his native 
land to America seventy years ago, recently returned to 
Spain in a steamer of his own, and brought with him the 
whole of his family, which consists of no fewer than 197 
souls, sons-in-law and daughters-in-law not included. Senor 
Saez has been three times married. His first wife had 11 
children at 7 births, his second had 19 children at 13 births, 
and his third had 7 children at 6 births. The youngest of 
this family of 37 is aged nineteen; theeldest, who is seventy, 
has 17 children, of whom the first born is forty-seven. Of 
Seiior Saez's 33 sons, all of whom are living, 13 are married, 
6 are unmarried, and 4 are widowers; and of his surviving 
daughters, 9 are married. The granddaughters number 34, 
and of these 33 are married, 9 are unmarried, and 3 are 
widows; and of the 45 grandsons, 33 are married, 17 are un- 
married, and 4 are widowers. There are also 45 great- 
granddaughters, and 39 great-grandsons, of whom 3 are mar- 
ried. Senor Saez has never tasted wine or any alcoholic 
liquor, and lives chiefly upon a vegetable diet, with but 
little salt. In spite of his ninety-three years, he is still hale 
and hearty, and makes a point of walking briskly for at 
least three hours every day. 



Xbe Cotton Goods Trade of the TTnlted States. 

The prosperous condition of the cotton industry in this 
country is shown by the statistics of exports. In 1835 there 
were no exports of cotton goods; in 1835 the value was 
$2,858,681; in 1845 it was $4,337,928; 1855, $5,857,181; 1865, 
$3,273,509; 1875, $3,071,-882; 1883, $13,325,000; and for the 
first eight months of the present year, $8,414,4ii3. Of this 
industry the Economist says: "Americans have driven the 
English not only from the American markets, but largely 
from the European market.^, and even in the English mar- 
kets, we have commenced a not unsuccessful competition. We 
do not hope nor do we expect to at once step to the front 
in Eastern markets, under present conditions, but with time, 
study, and patience our excellent manufactures will gain an 
unshaken foothold and compete on anything like even terms 
with those of other countries." 
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THE CABLE CABS OF THE BBOOELYN BRIDGE. 

On September 31 tlie passenger oars began their regular 
trips. In previous issues we described the endless wire 
cable to which the cars are attached, and also the machinery 
for driving it, located beneath the roadway of the Brooklyn 
approach. At the Brooklyn station the cars are shifted from 
the incoming to the outgoing track by small locomotives, 
but at the New York end the shifting is done by a small 
auxiliary rope. As the cable enters the New York station 
it passes over a grooved sheave, 10 feet in diameter, and 
then under a similar sheave, both sheaves being in the same 
plane and so near that their rims all but touch. By this 
means the sheaves are made to revolve in contrary direc- 
tions. The journals in which the shafts of these wheels re- 
volve are bolted to an iron frame supported in a inclined po- 
sition, as shown in Fig. 4. After leaving the lower sheave 
the cable passes around a sheave whose plane is horizontal, 
and then goes across the station to a similar sheave, which 
is supported on a car running upon inclined rails, by which 
means the slack at this end of the route is taken up. On 
each shaft of the upright sheaves is a loose, grooved drum, 
and around these two drums are wound coils of asmall wii-e 
rope which runs over pulleys guiding it to the second floor 



tie car only starts the larger one, as the grade is sufficient to 
carry it to the platform. A second small rope, operated by 
similar drums on the other side of the sheiives, extends to 
the rear of the station along the incoming track, so that the 
cars may betaken to the upper end of that track and switched 
to the other by a second crossing. 

On the platform above mentioned are five levers, by which 
the drums are thrown in and out of gear, and from which 
all the operations of switching the cars are controlled. Be- 
side the switch tender is a telephone connected with the 
other station. Fig. 3 is a view of this platform and of the 
switching car, which is shown attached to one of the pas- 
senger cars. 

The grip that takes hold of the cable is beneath the center 
of the car. It consists of four wheels, about 18 inches in 
diameter placed in the same plane, which makes a very 
sharp angle with the horizontal. These wheels are rimmed 
with wood, in which a shallow groove is cut. Oak was 
tried, but did not prove as satisfactory as maple. The grain 
of the wood runs toward the center of the wheel. The 
wheels face each other, two being on each side of the cable. 
They are attached to levers so that they can be moved near 
to or away from each other. The iron rim of the wheel pro- 



the grip. When the brake is lowered, as shown in the en- 
graving, the brakes can be applied to the wheels of the car. 

The cable is lifted to the grip by two pulleys in Ihe center 
of the track. Each pulley is on the end of a rod, workiiigon 
a fulcrum at its center, the adjoining ends of the rods being 
connected. It will be readily seen that if the joined ends of 
the rods are depressed, the pulleys will be raised until the 
cable is on a level with and is running between the grooved 
pulleys of the grip, the car having been stopped so that the 
grip is between the two pulleys. 

Upon the adjoining ends of the two rods is a grooved pul- 
ley which is depressed by a bar projecting from the bottom 
of the car. The lower portion of tljis rod is horizontal, the 
ends which first come in contact with the pulley being in- 
clined upward. The working of the lift will be readily un- 
derstood from the drawing. Fig. 5. 

When the engine was started, much trouble was occasioned 
by the journals heating. The shaft is of steel and the jour' 
nals of brass. As the brass expanded more rapidly than the 
box, and as the excess of material so formed had no outlet, 
it bound tlie shaft. This was obviated by chipping away 
the inner edges of the brass. Then it was found that the oi! 
would not pass to the under side of the shaft. A longitudi' 




MECHANISM FOE OPERATING THE CARS OF THE BROOKLYN BRIDGE. 



of the station on ■which the cars are. The slack is taken up 
by weights hung on the wire, as sliown in the engraving. 
The plan of the two sheaves, the auxiliary rope, and the 
tracks is shown in Fig. 3, the dotted lines representing the 
rope. 

The rope leads through the center of the main track to 
the switch, and thence through the center of the crossing to 
the other main track, up which It goes to the end of the 
building. To this rope is permanently attached a bar pro- 
jecting from the bottom of a small car. By aid of a lever 
controlled by a switch, which is on a platform in the center 
of the station, so that an unobstructed view may be obtained 
by the operator, either of the driving drums can, by means 
of friction clutches, be made to revolve with the shaft it is 
on, while the other drum, I)eing free, takes its motion from 
the rope. The drum which is in gear therefore controls 
the direction in which the small car moves. The passenger 
cars are brought to the station by the main cable, and after 
having discharged their passengers are coupled to the little 
switching car. The lever is shifted, the little rope moves, 
and the car is taken to the upper end of the station, but on 
the other track. The direction of the rope is now reversed, 
and the car is pushed down the other main track. The lit- 



jects so as to form a cylinder, against the inner surface of 
which presses the wooden shoe of a brake. These brakes 
are on the sides of the wheels nearest to each other. The 
cable is lifted and placed between the grooves, which hold it 
in position. The wheels now revolve at a rate correspond- 
ing to-tbe speed of the cable. The brakes are brought into 
action and the cable is gradually pressed tighter and tighter 
between the grooves. The car starls very slowly, no jerk 
being felt, and the grooved wheels move slower and slower 
until they finally stop, the car having attained a speed equal 
to that of the cable. The wheels are expected to press the 
cable so tightly that the inertia of the car will be gradually 
overcome by the friction of the brakes upon the inside of 
the rim. The grasp thus obtained on the cable is continued 
until the car has neared the opposite station, when the grip 
is tripped by an arm coming in contact with a standard on 
the side of the track. All the operations of the grip are 
made from the brake on the platform of the car. 

Fig. 1 is a view of the grip looking in a direction parallel 
with the track. When the hand brake is raised, a pinion on 
its lower end engages with a gear operating a drum about 
which is wound the wires attached to the ends of the levers 
that work the brakes upon the inner rims of the wheels of 



nal channel was cut in the inner face of the under half of 
the journal and was branched at the ends. This accom- 
plished the object. 

The entire system of running the carswas designed by the 
assistant engineer of the bridge. Colonel Wm. H. Paine. 



Comet Photographs. 

Six photographs of the late comet, which were taken at 
the observatory of the Cape of Good Hope by D. Gill, were 
sent to the Paris Observatory and presented to the Academy 
by Admiral Monchez, who pronounced them the finest he 
had seen. The stars In the center of the image are reduced 
to a point of remarkable sharpness, in spite of the very long 
duration of the exposure, which amounted to 140 minutes 
for the sixth negative. More than fifty stars are seen Ihrough 
the tail of the comet. The slight increase of diameter 
which is observed in the stars remote from the center is due 
to the employment of an apparatus with too short a focus. 
The fine result is explained by the well known skill of the 
photographer and the purity of the South African sky. The 
success of the experiment encourages the hope that it will 
soon be possible to make excellent celestial charts by photg- 
graphy. — Gomples Bendus. 
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THE CROWNED PIGEON. 

The crowned pigeoo {Ooura eoronata), shown in ouf illus- 
tration, is the largest and most conspicuous of its tribe. This 
family {Qouridai) embraces three known species, found in 
New Guinea and the neighboring islands of the Indian Sea. 
Two of the species are often seen in our zoological 
gardens. 

Tlie crowned pigeon is about seventy-five centimeters long, 
its wings thirty-eight centimeters, and its tail twenty-six 
centimeters long. The general color of its plumage is a 
light slate blue, somewhat darker upon the tail and wings. 
The quill feathers of the wings are black at the root, with a 
patch of white and maroon in the center; the tail feathers 
have a broad band of slate gray at the end; the eye is scar- 
let, the bill horn color, the foot red. 

In the year 1699 the elder Dampier saw the crowned 
pigeon in its native country; later several were carried to 
the East Indies and the island of Sunda, where they were 
kept in yards like hens. They were also taken to Holland, 
and were found in the collections of rich amateurs. Until 
recently very little was known of their wild life. 

Rosenberg says: " These birds live in great numbersupon 
the coasts of New Guinea, also upon the islands of Salawati 
and Misul. In their manner of life they resemble the phea- 
sants, roving in small flocks around the forests." 

Wallace has often seen them in New Guinea running along 
the forest paths. They spend the greater part of the day 
upon the ground, eating the fallen fruits, and only fly, when 
frightened, to the lower branches of the nearest tree. They 
choose also the low branches for a roosting place. Rosen- 
berg writes that he obtained a female bird while sitting upon 
her nest. The nest consisted of twigs loosely put together, 
and contained a young bird just escaping from the shell. 

At tlie present time these pigeons are found most fre- 
quently iti the zoological gardens of Holland. They are 
kepi quite easily on a frugal 
diet, and bear the winter very 
well, it put into sheltered 
rooms. A large number of 
tbese pigeons died in the Lon- 
don Zoological Gardens, and 
Mitchell says that the only 
remaining pair were placed in 
it room in the old bird house. 
In the beginning of August 
they commenced to build a 
nest. In the open part of the 
bird house there was a stout 
branch of a tree, about two 
meters from the ground, 
which served as a perch. 
Upon the outermost point of 
this branch they carried small 
twigs, which were given them 
for this purpose, and tried in 
vain to build a nest upon this 
slippery and unsatisfactory 
foundation. The attentive 
keeper perceived their per- 
plexity and nailed a broad 
piece of basket work to the 
branch; then they began to 
build in earnest, the male 
carrying the twigs and the 
female doiug the work. The 
nest was completed on the 
15th of August. Aneggwas 

hiid on tbis same day, it is thought, although the keeper 
could not see it, as it was constantly covered by one or the 
other of the birds. The nest was not far from the outer 
wall of the bird liouse, and during the brooding time thou- 
sands of visitors passed by it. The keeper was only able to 
see the egg once, at a time when one bird relieved the other. 
The young bird left the shell on the 13th of September, after 
twenty-eight days of brooding. It continued to be sheltered 
and fed by the parents, who hovered over it. On the morn- 
ing of the 17th it was found dead in the nest, whether from 
an excess of care or by accident is not known. The mother 
hovered over the dead bird and warmed it with her breast as 
it she could not believe it dead. 

" The cry of this bird is loud and sonorous, and every 
time it utters this note it bows its head so low that the crest 
sweeps the ground. lis flesh is spoken highly of by those 
who have eaten it." — From BreJim'a Animal Life. 

^ < ■ > » 

meat. 
The value of meat as a food is due in a degree to its heat- 
producing properties, though in this respect it is surpassed 
by fatty and amyloid substances. It is as a tissue building 
material, and as an excitant of assimilative changes in the 
ti.'Bues, both with regard to itself and to non-nitrogenous 
foods, that it is most useful. It is stimulant as well as nu- 
tritive, and it therefore holds a deservedly high place in the 
daily dietary. Experiment has shown that three-quarters 
of a pound of lean meat fairly represents the quantity per 
diem which, taken with other less nitrogenous matter, suf- 
fices to maintain a person of average size and weight in a 
normal state of health. Some there are who largely exceed 
this standard, eating freely of meat at every meal, and liv- 
ing al; the time quiet, sedentary lives. Such carnivorous 
feeders sooner or later pay a penalty by suffering attacks of 
gout or other disorders of indulgence. But it i.s eciually im- 
portant to note that many others, especially women, healthy 



in all points but for their innutrition, are apt to err as far 
on the other side. Thus one meets with people who con- 
sume about a pound of butcher's meat in a week, or not 
even that. This fact has been fully brought out by Dr. 
G;-aily Hewitt, in his address to the Obstetrical Section at 
the recent meeting of the British Medical Association. He 
has likewise with much probability assigned this defect of 
diet as the chief cause of that general " weakness " which is 
so common among the antecedents of uterine displacement. 
The experience of many practitioners will confirm his ob- 
servation. Different causes are at work to produce this 
kind of underfeeding — too rigid domestic economy, theo- 
retical prejudices.the fastidious disinclination for food which 
comes of a languid indoor 1-ife without sufiicient bodily ex 
ercise, tight lacing perhaps, and many more. These diffi- 
culties are all more or less removable, unless, indeed, where 
absolute poverty forms the impediment. No effort should 
be spared to remove them. The advantages derived from a 
diet containing a fair amount of solid animal food could 
not be obtained from a purely vegetable or milk regimen 
without either unnecessarily burdening the digestive system 
with much surplus material, or, on the other hand, requiring 
such revolutionary chances as to quantity and quality of 
food and times of eating as would probably altogether pre- 
vent its general adoption, even were that desirable, into 
household management. In our opinion, such changes are 
not desirable, as being inadequate to secure tbeir purpose. — 
Lancet. 
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Stoue Implements. 
Herr Reyes, in a recent essay upon the use of stone imple- 
ments by ancient races, has adduced some interesting con- 
siderations to prove the persistence of their use during the 
succeeding periods when metal began to form the material 
of which weapons and tools were made. Stone implements 



place. From which the author concludes that these peoples 
had reached the advanced stage of mental development im- 
plied in these legends and stories, before their chiefs and 
heroes had replaced their stone with metal weapons. On 
the other hand, the races of southern Europe describe the 
heroes of their myths as fighting with metal armor only, 
which implies the origin of these tales at a time when the 
preparation of metal and the manufacture of metal weapons 
were understood. The same inference is drawn with re- 
gard to the Semito-Hamitic races. 

From these examples it is clear that the stone age with 
different races did not correspond to any identical and pre- 
valent condition of culture, but varied, as might have been 
presupposed, according to the varied and opposite condi- 
tions by which they were surrounded. And it also plainly 
is seen that the stone age itself but slowly yielded before the 
encroachments of its modern successor. 
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were employed by nations at a time when they were well 
acquainted with the preparation of the hard metals. Thus 
the Egyptians used flint chisels and granite sledges in the 
quarries of Mt. Sinai. In the excavations at Syene stone 
tools have been found. The Romans used stone chisels in 
the gold mines of upper Egypt. The Assyrians at the 
zenith of their power used stone axes along with metallic 
weapons. The Chinese were armed with stone weapons 
when they (3300 B C.) descended upon the plains and sub 
jugated a race using metals. The Mexicans have wrought 
delicate sculptures on stone with stone implements. In the 
mines of Spain and Sardinia stone hammers were in use 
during historic times. Many reasons explain these survivals. 
Conservative habits prolong the use of old and valued tools. 
Religious ceremonies connected with their use, as the acts 
of embalming among the Egyptians, circumcision with the 
Jews, sacrificial knives with the Phtenicians and Etruscans, 
maintained the employment of stone in such rites from tradi- 
tional and reverent motives. Again, the poorer classes could 
not afford the purchase of the new and dearer implements, 
and used the older and cheaper material for the construction 
of their toools. The new metallic objects were probably riot 
always able to replace in efficiency their stone counterparts. 
Workmen were more expert in the use of the stone than the 
metallic implements. 

Again, linguistic evidence supports these . conclusions. 
The Basque names for weapons and tools imply the use of 
stone; ax is a "Ug stone," hoe a " scraping stone," knife a 
" little stone ," ox stone chip. The holy spear of India is 
named Akman, i. e., 'sling stone, thunderbolt. The god Thor 
is armed with a stone sledge. Our word hammer meant 
originally stone, cliff, and later acquired the associated idea 
of " as stone to strikewith.''' TheGerman word Messer origin • 
ally meant ess sfeMi, «. e., eating stone. Hellebarie, 'English 
halberd, meant "beard-shaped stone," atone ax. In the In- 
dian and German myths stone weapons take an important 



IiOng;evity in tlie Different States. 

A student of the reports of the tenth census has compiled 
a table for the Boston Commonwealth for the purpose of 
showing in what State or States one has the best chance for 
a long life. New Hampshire seems to him to be the favorite 
refuge of green old age, for he finds that one seventy fourth 
of the inhabitants are at least eighty years old. The pro- 
portion among native white males is 1 to 80, but the euv.i- 
ronment in New Hampshire seems to have been even more 
favorable to the preservation of life in the other sex, for the 
proportion among native white females is 1 in 58. Other 
New England States do not contain quite so many old per- 
scras, the average proportion for the six being 1 in 134 
Coming to New York, he finds tliat for one person who has 
reached the age of eighty there are 161 who have not been 
so fortunate, and in the three Middle States the average 
proportion is one in .183. As he goes southward he dis- 
covers a greater preponder- 
ance of young blood, for iii 
six South Atlantic States the 
average proportion is 1 in 
203. The Galf States afford 
a less attractive shelter for 
the' agetl,*for the average is 
1 in WO. In Texas, where 
so many worthy persons die 
with their boots on in the 
prime of life, oulj' o'lSi!;' octo- 
ii'tarian .can be foimd in a 
group ft 497 citizens. The 
average rises again in the in- 
terior States east of the Mis- 
sissippi, but in the Great 
Lake States it falls to 1 in 
263, a good old age being 
attained with the greatest 
difficulty in the wealthy and 
prosperous State of Illinois. 
In seven States west of the 
Mississippi River tlie aged 
rarely appear, for the aver- 
age proportion is 1 in 458. 
In Iowa, a crop, of 334 per- 
sons yields only one who has 
reached the a,ge of fourscore; 
in Minnesota, Nebraska, and 
Kansas only one of these aged 
citizens can be found in a 
group that would yield two 
in Iowa, and in Colorado 1,150 inhabitants niust pass in 
review before an octogenarian conies in ■sight. The old 
are even more rare in Nevada, but In California and Ore- 
gon the proportion is nearly 1 in 500. If the inhabitants 
of the whole country could be assembled in two hundred 
and twenty-seven groups, it would be possible to place 
at the head of each group one patriarch of eighty or 
more years. So our student, assuming that long life is the 
inalienable right of those who reside in New Hampshire, 
Vermont, and Maine, cries: " Flee to the mountains of New 
England for health and longevity ! " 

-^ 

Xlie Postal Notes. 
In an article advocating the substitution of fractional 
silver for small bank notes, the New York Herald says: " If 
Congress should withdraw from circulation all the small 
notes — ones, twos, and fives—for which postal notes answer 
all necessary purposes, it could safely order the coinage of 
at least two hundred and twenty-five millions, and perhiips 
two hundred and fifty millions, of small silver, and this 
would pass naturally and immediately into circulation as 
the small notes were called in." 

It is difficult to see how the postal notes answer the pur- 
poses of circulation forsmall amounts. Their value depre 
elates after they are three months old. Then they must be 
returned to some 'office, of issue and the holder must receipt 
for them, even though he cannot write, and they are made 
payable to bearer. There is no prospect — as there was pro- 
bably no intention — that postal notes will become a circulat- 
ing medium to the extent to trench upon the territory now 
occupied by the lower denominations of bank notes. Un- 
derwood's Beporter says that the postal note may easily be 
"raised," and if this is so, the fact alone will confine it to 
its legitimate use, a convenience of transmitting small sums 
by mail, taking the former- place of scrip and the later place 
of postage stamps.' 
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The Vienna Electrical Exhibition. 

The Rev. Charles A. Stoddard, D.D., one of the editors 
of the New York Observer, is writing from abroad to his pa- 
per some very interesting letters descriptive of the places be 
visits, his experiences and observations as a traveler on the 
Continent. His last letter was from Vienna, and his account 
of the International Electrical Exhibition now open there is 
the best we have read. Mr. Stoddard pronounces the exhi- 
bition complete and beautiful, and says: "Aside from the 
telephones, telegraphs, and countless varieties (<f electrical 
appliances for generating and applying power, the two 
striking points of the exhibition are the Siemens electric rail- 
way and the numerous practical methods of lighting which 
are exhibited. The railway seems to be a success, its car 
runs back and forth constantly, carrying crowds of people 
to their own satisfaction and to that of the onlookers. It 
differs from the electric railway which was constructed in 
the environs of Berlin, in that the electricity is stored for 
the trip, beneath the car. In the Berlin railway it was com- 
municated by means of a cable on posts along the line. The 
car runs rapidly and noiselessly and is easily controlled by 
the conductor. 

" The lighting of the buildings by electricity is on a vast 
scale. There are numerous steam engines which drive the 
machines furnishing the electricity, and the immense hall 
when lighted was as bright as day. There are English and 
American and German systems exhibited, and a series 
of rooms fitted up with extreme elegance illustrate the 
practical application of the electric current to the pur- 
poses, of house lighting. No more beautiful and brilliant 
suites of apartments could be seen even in the palaces of 
kings. The Edison, Brush, Maxim, and Swan systems are 
each magniflcently represeuted. The Swan light is white 
and more agreeable than the Brush or Maxim, but the yel- 
low light of the Edison system, while it is accompanied by 
some heat, is upon the whole the most agreeable; all are 
brilliant, and all are painful to the eye after a few hours, 
but they are vastly superior to gaslight, and in due time the 
gas companies will pass away and their meters will be ex- 
hibited in the same museums with the instruments of extor- 
tion used by the Inquisition. The accuracy and perfection 
of some of the electrical machines made upon the Continent 
was worthy of notice. They were so steady and constant in 
the light which they furnished as to excite the admiration of 
all beholders. These lamps are called by different names, 
known to experts as the Pilsen, Ganz, Schuckert, and 
Schwerd machines. The Ganz lamp is the simplest in its 
construction and gives a steady light. It is a lamp with a 
single solenoid; the electric current enters through a lower, 
fixed carbon, passes into the solenoid's iron core, and by an 
ingenious but simple contrivance forms the arc upon a posi- 
tive carbon. 

" The possibility of turning on and off any number of in- 
candescent lamps in one circuit, without regulating the main 
current, is shown in a very successful way. This will re- 
duce the expense of electric lighting by removing the neces- 
sity for special apparatus designed to introduce a greater 
or less resistance into the circuit; and thus the main obsta- 
cle to the introduction of electric lighting, its great ex- 
pense, bids fair to be modified by the inventions presented 
at the Vienna exhibition. Some of the designs shown are 
most beautiful. Besides ordinary chandeliers and brackets, 
there are bouquets of glass flowers, from which the light 
proceeds; fountains in the center of a room that seem to be 
throwing out crystal streams of light; rays of light flowing 
into the room without any jet or fixture being visible, a 
beautiful boudoir whose ceiling is pierced in manifold 
places in the form of little stars, and behind each opening an 
incandescent lamp is placed, so that the apartment seems 
starlit. To recount the wonders which have already flowed 
from the practical application of electricity, and which are 
on view at Vienna, would require," says Mr. Stoddard, 
"the knowledge of an electrician, the terminology of a ma- 
chinist, and several issues of the New York Observer." 



A Deep Artesian Well. 

The artesian well now being drilled in the cellar of Cyrus 
W. Field's new building, at No. 1 Broad way, will be one of 
the deepest and largest in this country, and the tools used 
are among the heaviest ever made for this purpose. The 
bore is 8 inches in diameter, the usual size being from 4 to 
6 inches. The hole in this well is between 300 and 400 feet 
deep, and progress is being made at the rate of 100 feet a 
week. An abundance of water has been reached, but not in 
sufiicient quantity to justify a discontinuance of the drilling. 
The auger and bit weigh 4,800 pounds, and are lowered into 
the hole by a cable. One endof the cable is attached to an 
immense walking beam, by which it is raised and let fall 
with every stroke. A man stands constantly at the mouth 
of the well, turning the cable as the bit is raised, so that the 
boring is as perfectly done as if the rock were of pine and 
the auger of steel. 

The hole is round and smooth, and almost polished by the 
constant friction. Every few hours the auger is drawn out 
and a large brass syringe inserted to suck out the rock sand 
which is made by the drilling. The bits are constantly be- 
ing dulled by rocks, and a blacksmith's forge is necessary to 
sharpen and temper them to their work. One bit lasts usu- 
ally about four hours, when it is removed and another one 
put in its place. Mr. C. J. Bushnell, the contractor for the 
work, estimates that the well will cost nearly $15,000, and 
will yield about 50 gallons of water per minute. — Bngineer- 
ing 



THE CHAMPION STEAK TBAP. 

This steam trap is simple in construction, effective in ope- 
ration, and strictly automatic. It consists of a central tube 
of heavy brass passing through a crossbar, to each end of 
which is attached an iron rod by means of two nuts. The 
lower end of the brass tube screws into the top of the valve 
case. The rod of the valve is held in place at its upper ex- 
tremity by a horizontal piece extending across the chamber, 
and its lower extremity passes through a stuffing box, and 
upon the outer end rest the two points of the curved levers. 
A spiral German silver spring tends at all times to close the 
valve. 

From the lower part of two opposite sides of the case 
project two downwardly curving arms, whose ends are piv- 
oted to two horizontally placed arms attached to the ends of 




THE CHAMPION STEAM TBAP. 

the iron rods. As the brass tube is expanded by the water 
passing through it the levers are depressed, the relative 
lengths of the long and short arms allowing the valve to 
move a great distance compared with the expansion of the 
tube. This enables the trap to act through a wide range of 
temperature and to discharge water almost cold or at the 
boiling point, as may be required. The valve is adjusted by 
means of the two nuts on each end of the iron rods. The 
ends, levers, and valves are made of hard brass. The expan- 
sion and contraction of the tube will not result in leakage or 
breakage, and the annoyances consequent upon such occur- 
rences are done away with. 

Further information may be obtained by addressing the 
manufacturers of the Champion Steam Trap, 821 Cherry 
Street, Philadelphia, or the New York agents, Messrs. H. T, 
Patterson & Co., 138 Centre Street. 



iPOLE AND SHAFT FOB VEHICLES. 

The invention herewith illustrated has for its object the 
utilization of the pole or shafts of a carriage for either when 
it is desired to use the same vehicle either for one or two 




MABBETT'S POLE AND SHAFT FOB VEHICLES 

horses, thus doing away with a separate pole and separate 
shaft. For this purpose a sectional construction is used, 
with socketed screw couplings, for uniting or disconnecting 
the sections of the pole and shafts, special devices being de- 
signed for other connections. This plan insures greater 
compactness when not in use, increased strength, facility of 
repair in case of breakage, and adaptability for stowing the 
parts away in the carriage when not in use. Figs. 1 and 
3 represent the shafts and pole respectively. To change the 



shafts to the pole the whifiietree of the former is removed 
and two nearest couplings unscrewed, and the pole and its 
whiffletrees attached, the manner of making these connec- 
tions being shown in the sectional drawings. Figs. 6 and 7. 
The two first sections of the shafts are then placed end to 
end and constitute the central portion of the pole, a side 
view of which is shown in Fig. 2. The screw coupling for 
the straight sections is shown in Fig. 4, and Fig. 5 shows 
the first joint of the shafts. All the details of construction 
will be readily understood from the engravings, in which 
like letters represent like parts. 

This invention has been patented by Mr. Walter H. Mar- 
rett, of Brunswick, Maine. 



Asphalt Pavement In JSt. I^ouls. 

Pine Street, St. Louis, is being newly paved with asphal- 
tum. The contract under which the work is being done, after 
providing for a foundation of cement, mortar, and concrete, 
provides that the pavement shall be completed as follows: 

Upon the concrete foundation thus prepared shall be laid 
the wearing surface or pavement, the basis of which or pav- 
ing cement must be pure Trinidad asphaltum unmixed with 
any of the products of coal tar. The wearing surface shall 
be composed of : 1. Refined Trinidad asphaltum. 3. Heavy 
petroleum oil. 3. Fine sand, containing not more than 1 
per cent of hydrosilicate of alumina. 4. Fine powder of 
carbonate of lime. 

The Trinidad asphaltum (so called), whether crude or re- 
fined, as found in this market, contains from 20 to 85 per 
cent of impurities, and is especially refined and brought to 
a uniform standard of purity and gravity. 

The heavy petroleum oil, which may be the residuiim by 
distillation of the petroleum oils as found in the market, 
generally contains water, light oils, coke, and a gummy 
substance soluble in water. The petroleum oil is freed from 
all impurities and brought to a specific gravity of from 18° 
to 23° Baume, and a fire test of 250° F. 

By melting and mixing these two hydrocarbons, petrole- 
um oil and asphaltum, the matrix of the pavement, called 
asphaltic cement, is manufactured, which cement has a fire 
test of 350° F., and a temperature of 60° F. has a specific 
gravity of 1'19. 

They are mixed in the following proportions by weight: 
Pure asphalt, 100 parts; heavy petroleum oil, 15 to 20 parts. 

The asphaltic cement being made in the manner above de- 
scribed, the pavement mixture is formed of the following 
materials, and in proportions stated: Asphaltic cement, 
from 12 to 15; sand, from 83 to 80; pulverized carbonate of 
lime, from 5 to 15. 

In order to make the pavement homogeneous, the propor- 
tion of asphaltic cement must be varied according to the 
quality and character of the sand. The sand and asphaltic 
cement are heated separately to about 300° F. Thepulver- 
•ized carbonate of lime, while cold, is mixed with the hot 
sand in the required proportions, and is then mixed with 
the asphaltic cement at the required temperature and in the 
proper proportion, in ii suitable apparatus, which will effect 
a perfect mixture. 

The pavement mixture, prepared in the manner thus indi- 
cated, shall be laid on the foundation in two coats. The 
first coat, called cushion coat, shall contain from 3 to 4 per 
cent more asphaltic cement than given above; it shall be 
laid to such depth as will give a thickness of half an inch 
after being consolidated by a roller. The second coat, 
called surface coat, prepared as above specified, shall be 
laid on the cushion coat; it shall be brought to the ground 
in carts, at a temperature of about 350° F., and if the tem- 
perature of the air is less than 50°, iron carts with heating 
apparatus shall be used in order to maintain the proper tem- 
perature of the mixture. It shall then be carefully spread, by 
means of hot iron rakes, in such a manner as to give a uni- 
form and regular grade, and to such depth that, after hav- 
ing having received its ultimate compression, it shall have 
a thickness of two inches. The surface shall then be com- 
pressed by hand rollers; after which a small amount of hy- 
draulic cement shall be swept over it, and it shall then be 
thoroughly compressed by a steam roller, weighing not less 
than 350 pounds to the inch run, the rolling being continued 
for not less than five hours for every 1,000 yards of surface. 

Tlie powdered carbonate of lime shall be of such degree 
of fineness that 5 to 15 percent by weight of the entire mix- 
ture for the pavement shall be an impalpable powder of 
limestone, and the whole of it shall pass a No. 36 screen. 
The sand shall be of such size that none of it shall pass a 
No. 80 screen, and the whole of it shall pass a No. 10 screen. 
In order to make the gutters, which are consolidated but 
little by traffic, entirely impervious to water, a width of 
twelve inches next the curb shall be coated with hot pure 
asphalt and smoothed with hot smoothing irons, in order to 
saturate the pavement to a certain depth with an excess of 

asphalt. 

. — ^ < » > ^ ■ 

l^he tSt. Gothard. 

The approaches to the St. Gothard Tunnel are really more 
wonderful than the great tunnel itself. To get up to the 
level of the tunnel the railway track makes many spirals, 
winding, in some instances, three times around a single 
mountain, on three terraces one above the other, through 
twisting tunnels. The curves are, however, so gradual as 
to be hardly noticeable unless one carries a compass. Then 
is seen the curious fact that the needle makes complete cir- 
cuits, and is constantly shitting its position. 
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The Electric Railway at Brlgbton. 

On the 4th of August there was opened at Brighton an 
electric railway about a quarter of a mile in length, running 
along the beach, from the entrance to the Aquarium to the 
Chain Pier. It was constructed very hurriedly, and only 
ordinary apparatus and materials used. The whole of the 
line, car, etc., excepting the engine, dynamo, and motor, 
were erected in about eighteen days; this included moving 
and fixing the engine and dynamo and adapting the dynamo 
used as a motor. 

The generator consists of a Siemens Ds dynamo, electro- 
motive force, 55 volts; current, 18 amperes; revolutions per 
minute, 1,700; the.gas engine is Crossley's two horse power, 
having two flywheels running at 160 revolutions per minute; 
the dynamo used as a motor was made by Mr. Volk, the cor- 
poration electrical engineer; it weighs about 2% cwt., and 
runs about 700 revolutions per minute, and is connected by 
means of a belt to a countershaft and thence to a pulley 
fixed to one axle; the pulley on the motor is 5 inches in di- 
ameter, connected to a 10 inch pulley on the countershaft, 
thence from a 6 inch on the countershaft to a 12 inch pulley 
on the axle. The speed of the car up an incline of 1 in 100 
is about 5 miles per hour, the return down the incline ten 
miles per hour. The car carried twelve passengers, exclu- 
sive of the driver, but has carried sixteen adults, and is 
Illuminated at night by 20-candle Swan lamp. 

The motor stands on one ot the footboards covered by a 
box. The reversing is effected by a commutator switch 
which inserts several resistances before breaking the circuit, 
so that but little sparking takes place; the same handle that 
actuates the switch also alters the lead of the brushes, one 
pair only being used; the wear of these has been so slight 
that they were only shifted after three weeks' nearly continu- 
ous running. The track is about a quarter of a mile long, 
resting on the shingle; ordinary flange rails and longitudi- 
nal sleepers are used; the rails are connected by No. 8 cop- 
per wire loops bolted on with three-eighths inch bolts. The 
gauge is 24 inches. 

The rails only are used as conductors, and the wet weather 
has not interfered with the working in the least; the loss 
even during rain does not exceed 10 per cent; and in dry 
weather it is less than 5 per cent. It may be interesting to 
compare this installation with the Ciiicago exhibit: 

Engine 3 H. P. nominal, about 3J^ Indicated. 

Current 18 amperes. 

Electromotive force 55 volts. 

Weight, motor 8Ji cwt. 

" car 7 cwt. 

Load, twelve persons 1 ton. 

Gradient 1 in 100. 

Speed, mean..,. — 7 miles per hour. 

Dailyjoumey 85 to SO.miles. 

** average passengers *. 350. 

Application is now being made to extend the system the 
whole front of Brighton under the Esplanade wall, a dis- 
tance of two miles, and to run cars in both directions every 
ten minutes, and also to have an electric hoist to convey pas- 
sengers up the face of the eastern wall, a height of 63 feet. 

The expenditure to convey twelve passengers sixty jour- 
neys, of half a mile each, i. e., twelve pasfengers 30 miles, 
or one passenger 360 miles, is as follows: 

». d. 

Gas, ten hours at 3d 2 6 

Oil and waste, total 8 

Conductor 3 4 

Laborer to clean and attend to engine, repair shingle track, 

etc 4 2 

Depreciation, 15 per cent on 500/., say 5 

15 8 

or a trifle over ^ ,d. per mile; as the car is only running 
five minutes and standing five minutes, the carrying capacity 
can be multiplied by two, the only increased expense being 
50 per cent extra gas, the cost in wages remaining the same, 
so that the cost is only a trifle over J^ d. per passenger, sup- 
posing the car to run full every journey. — Engineering. 



in. Pasteur's Instructions to the members of the 
French Commission Sent to Study Cholera 
In Egypt. 

"TLese instructions," M. Pasteur writes to the London 
Times, ' ' all relate to cases in which the disease is supposed 
to be at a maximum of intensity. Besides, they are based 
on the supposition, which I consider very probable, if not 
certain, that cholera does not enter the human system 
through the organs of respiration, but through the digestive 
organs alone, except under very exceptional conditions." 

1. Not to use any of the drinking water of the locality in 
which the members may be pursuing their researches with- 
out having previously boiled it, and when cold fill a bottle 
to one-half its capacity, cork well, and shake for some min- 
utes. 

The water of the locality may be used, provided it is taken 
from the spring and is put into what he calls vases flarribes, 
that is, exposed for some minutes in air heated to 150° C. 
(302° Pahr.). 

2. Natural mineral waters may be safely used. 

3. Wine heated in bottles from 25° to 60° C. (77° to 140° 
Fahr. ), and used from glasses _^amJ«s, may be taken. 

4. Use only food that has been well cooked and fruit 
which has been washed in boiled water preserved in the ves- 
sels in which it has been boiled. 

5. Use bread which has been cut into thin slices and then 
exposed for twenty minutes to a temperature of 150° C. 

6. All the vessels (soses) employed for alimentary purposes I 



{avas usages alimentaires) should be heated to 150° C, or 
more. 

7. Bedclothes and linen used on the person (tinges de 
toilette) should be soaked in water above the boiling point 
{tres bouillante), and then dried. 

8. Water used for the toilet should be previously boiled, 
and then, when cold, there should be added to it one five- 
hundredth part of thymic acid, or one-fiftieth part of car- 
bolic acid (acide pJienigve). 

9. Wash the hands and face several times a day with water 
to which thymic acid dissolved in alcohol, or carbolic acid 
in water, has been added. 

10. Only in cases in which it becomes necessary to handle 
the corpse, the soiled clothing, or the excreta, will it be 
necessary to cover the mouth and the nostrils with a mask 
formed of two layers of fine wire cloth. Between these is 
placed a moderatelythicklayer of cotton, This mask before 
use is to be exposed to a temperature of 150° C, and is to be 
disinfected and purified by exposure to the same temperature 
every time.it becomes necessary, to use it. 

The JourfSal d' Hygiene remarks upon them in substance as 
follows: 

It seems like a dream to read such details. Why not ad- 
vise the commissioners to shut themselves up in a heated 
oven for twenty-four hours? If, indeed, so much time is re- 
quired for the commissioners to protect themselves, what 
time can they find for scientific investigations ? Truly, an 
admirable illustration of the difference between the mere ex- 
perimentalist in dealing with epidemic diseases, and the 
courageous physician who comprehends their nature in gene- 
ral terms, and proceeds to get clear of them by the use of 
destructive agents. 

■ ^ ( ■ > » ■ 

Bronze and Speculum Metal. 

Copper alloyed with from 1 to about 5 per cent of tin is 
much harder than before, the color yellow with a cast of 
red, and the fracture granular. It is still considerably mal- 
leable. This seems to be the usual composition of many of 
the very ancient copper tools and weapons before the 
common use of iron; whence it appears that the ancients 
did not (as has often been supposed), possess any peculiar 
art of hardening pure copper, otherwise than i)y mixture. 
It is certain that the quenching of red hot copper in water 
will not at all make it harder, or have any such effect as it 
has upon iron. An alloy in which the tin is from one-tenth 
to one-eighth of the whole is hard, brittle, but still a little 
malleable, close grained, and yellowish white. When the 
tin is as much as one-sixteenth of the mass, it is now en- 
tirely brittle, and continues so in every higher proportion. 
The yellowness is not entirely lost until the tin is about 
seven twenty-thirds of the whole. 

Copper, or sometimes copper with a little zinc, alloyed 
with as much tin as will make from about one-tenth to 
about one-fifth of the whole, forms an alloy which is the 
principal, and often the only, composition for bells, brass 
cannon (so called), bronze statues, and several smaller pur- 
poses, and hence it is called bronze, or bell metal (always 
observing that there is no perfect uniformity in the different 
alloys under these names, either in the preparation or the 
actual number of ingredients), and it is excellently suited 
for these purposes, by its hardness, density, sonorousness, 
and fusibility, whereby the minute parts of hollow moulds 
may be readily filled before it fixes in cooling. Bronze can- 
non are much less liable to rust than those of iron, but in 
large pieces of ordnance, by very rapid firing, the touch-hole 
is apt to melt down and spoil the piece; also on account of 
the sonorousness of bronze, these cannot give a much sharper 
report than those of iron or steel, which for a time impairs 
the hearing of those working them. 

A common alloy for bell metal is about 80 parts of copper 
to 20 of (in; or where copper, brass, and tin are used, the 
copper is from 70 to 80 per cent, including the portion con- 
tained in the brass, and the remainder is tin and zinc. The 
zinc certainly makes it more sonorous. Antimony is also 
often found in small quantity in bell metal. Some of the 
finer kinds used for small articles contain also a little silver, 
which much improves the sound. 

When the tin is nearly one-third of the alloy it is then 
most beautifully white, with a luster almost like that of 
mercury, extremely hard, very close grained, and perfectly 
brittle. In this state it takes a most beautiful polish, and is 
admirably adapted for the reflection of light for all optical 
purposes. It is then called speculum metal, which, how- 
ever, for the extreme perfection required in modern astro- 
nomical instruments, is better mixed with a very small 
poi'tion of other metals, particularly arsenic, brass, and 
silver. But the basis ot these compounds is copper alloyed 
with nearly half its weight of tin. The use of this alloy for 
the same purpose is of great antiquity, and certainly was in 
frequent use in the days of Pliny. Klaproth analyzed a 
portion of an ancient speculum, which he found consisted 
of 62 parts of copper, 32 of tin, and 8 ot lead, which la.«t 
was probably an adulteration of the tin, and not added 
designedly. 

When more tin is added than amounts to half the weigh! 
of the copper, the alloy begins to lose that splendid white- 
ness for which it is so valuable as a mirror, and becomes 
more ot a blue gray. As the tin increases, the texture be- 
comes rough-grained, and, as it were, rotten, and totally 
unfit for manufacture. The speculum metal is therefore in 
the highest proportion of alloy of tin that copper will admit 
for any useful purpose. 

A perfect speculum metal should be quite white without 



showing any cast of yellow when polished, not very liable 
to tarnish, quite free from pores even when examined by a 
lens, of a certain coherence or toughness to bear the grinder, 
and, for the convenience of working, as soft as may be con- 
sistent witii the other requisites. 

Mr. Mudge, whose specula were celebrated for their good- 
ness, observes, that the extreme of whiteness is given by 32 
parts of copper and 16 of tin, but this is excessively hard 
and brittle; that 32 of copper and 143^ of tin is still quite 
white and as hard as can be wrought. He also observed by 
many trials, that the metal to turn out free from pores 
should be twice fused, that is, the first time for the purpose 
of mixture (in which the copper is to be first melted sepa- 
rately), and then remelted with as little heat as possible for 
casting. As there is always some loss by the calcination, 
chiefly of the tin, a little allowance in the proportion of this 
latter may be made on account of the double fusion. 

An alloy containing 6 of copper, 2 of tin, and 1 of arsenic 
was nearly the proportion of Sir Isaac Newton's specula, 
which was very good, but polished somewhat yell»w. — Glass- 
ware Beporter. 

^ I » I ^ 

The Colored Curtain In the Eye. 

BT WILLIAM ACKROTD. 

This ring-like curtain in the eye, of gray, green, bluish- 
green, brown, and other colors, is one among the very many 
remarkable contrivances of the organic world. The eye 
cannot bear too much light entering into it, and the colored 
curtain so regulates its own movements that too much light 
cannot enter the eye. The dark circular aperture in the 
center, known as the pupil, is consequently for ever alter- 
ing in size; on a bright, sunshiny day, out in the open, it 
may be only the size of a pin's head, but at night, when 
there is no light stronger than starlight, it is even bigger 
than a pea. 

This colored ring curtain is fixed at its outer edge, and its 
inner edge expands or contracts so readily and, apparently, 
so easily, preserving its circular outline all the while, that 
it is quite provoking to the inventor, who has been trying 
to invent movable "stops" or " diaphragms" for years, and 
after all his labor cannot even approach it in perfection, and 
his despair is complete when lie learns that the movements 
of this eye curtain are automatic and quite independent of 
the will. 

It is unlike the ordinary window blind, which is generally 
of a rectangular shape, and is drawn up or let down accord- 
ing to the amount of light entering the room. The eye cur- 
tain or iris is of ring shape, and possesses a wonderful power 
of expanding itself so as to diminish the area of tlie pupil, 
and of shrinking in, so as to enlarge the area of the pupil. 
Its movements may be watched in a variety of ways, some 
of which we shall describe. 

The common way of watching the movements of the iris 
is to regard it closely in a looking glass while the amount of 
light entering the eyes is varied. Place yourself before a 
looking-glass and with your face to the window. Probably 
the iris will be expanded, and there will only be a very small 
opening or pupil in the center. Now shut one eye suddenly, 
while narrowly watching the other in the glass all the time. 
At the moment the light is cut off from one eye, the iris of 
the other contracts or is drawn up so as to enlarge the pupil. 
This shows that there is a remarkable interdependence be- 
tween the curtains of the two eyes, as well as that they are 
affected by variations in the quantity of light falling on 
them. 

Perhaps one of the most interesting ways of watching the 
movements of these sympathetic eye curtains is one which 
may be followed while you are out walking on the street 
these dark winter nights. A gaslamp seen at a distance is, 
comparatively speaking, a point of light, with bars of ligbt 
emanating from it in many directions. These bars, which 
give the peculiar spoked appearance to a star, are probably 
formed by optical defects of the lens within the eye, or by 
the tear fluid on the exterior surface of the eye, or by a com- 
bination of all these causes. Be that as it may, the lengths 
of the spokes of light are limited by the inner margin of the 
eye curtain; if the curtain be drawn up, then the spokes are 
long; if the curtain be let down, or, in other words, if the 
pupil be very small and contracted, then one cannot see any 
spokes at all. Hence, as I look at a distant gaslight, with 
its radiating golden spokes, I am looking at something which 
will give me a sure indication of any movements of the eye 
curtains. I strike a match and allow its light to fall into 
the eyes; the spokes of the distant gaslamp have retreated 
into the point of flame as if my magic; as I take the burning 
match away from before my eyes the spokes of the gas-lamp 
venture forth again. 

The experiment may be utilized to see how much light is 
required to move the window curtains of the eyes. Suppose 
you are walking toward a couple of gas-lamps, A and B; 
B about fifty yards behind A. Then, if you steadfastly look 
at B and at the golden spokes apparently issuing from it, 
you may make these spokes a test of how soon the light of 
A will move your ires. As you gradually approach A you 
come at last to a position where its light is strong enough to 
make the spokes of B begin to shorten; a little nearer still 
and they vanish altogether. I have found that about a third 
of the light which is competent to contract the pupil very 
markedly will serve to commence its movement. — Know- 



Catekpillabs are seriously damaging Louisiana's cot- 
ton crop. 
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ENGINEERING INVENTIONS. 

Ml-. Walter L. Phelps, of Wortendyke, 
N. J., has patented an improved railroad torpedo. Tbe 
invention relates to the construction and shape of the 
plate to which the torpedo is attached, and to the pro- 
vision which is made for attaching two or more torpe- 
does on one plate, so as to insure an explosion. 

Mr. Arthur G. Leonard, of New York city, 
has obtained a patent for an improved railroad signal 
which consists in a novel mechanism by which when a 
danger signal is set the same mechanism by which the 
semaphore is raised will deposit a torpedo upon the 
traclv. In this way a double safeguard is provided, 
for in case the engineer from any cause fails to observe 
the semaphore his attention will bedrawn to the signal 
by the exploding of the torpedo. 

A very simple and inexpensive steam whis- 
tle has been patented by Mr. Frank McCabe, of Provi- 
dence, R, I. The steam is admitted into the steam 
chamber by depressing an ordinary check valve, and 
the said chamber is provided with a longitudinal slot 
for the escape of tlie steam. By increasing or dimin- 
ishing the size of this slot different tones may be pro- 
duced in the whistle, and in order to enable the size of 
this aperture to be varied tlie inventor has provided 
the whistle with a movable lip plate which may be ad- 
justed in the desired position. 

Mr. John Houpt, of Springtown, Pa., has 
patented an improved compound feed pump for steam 
boilers. In this invention the force pump whicli sup- 
plies the water to the boiler has combined with it an 
auxiliary pump, with check valve between them, the 
auxiliary pump being arranged between the first named 
pump and the heater, and both pumps working simul- 
taneously in like directions to produce an artificial pul- 
sation and overcome any undue back pressure in the 
cylinder and supply pipe. This invention is an im- 
provement upon a patent granted to same inventor in 
August, 1882, and the especial feature of the improve- 
ment consists in using elongated plungers in the pump 
instead of pistons wiih valves in them. 



- MECHANICAL INVENTIONS. 

Mr. William Lane Hutson, of St. Lawrence, 
N. C, lias patented a lever wagon brake, the simple 
mechanism of whicli keeps the brake applied to the 
wheel without effort on the part of the driver, and by 
which the brake is instantly released by a movement of 
the lever precisely like that which engaged the brake, 
thus greatly simplifying tlie operation of the brake. 

Mr. Joseph W. Davis, of Port Jefferson, 
N. Y., has obtained a patent for a very efficient road 
scraper. This scraper is mounted upon wheels and is 
so arranged that the scraper may be raised or lowered 
by means of a windlass, so as to avoid any obstructions 
thatmay be in the way, and so that the machine will 
not do any work while passing from place to place. 

Mr. Mattliew Newlove, of Grand Island, 
Neb., has patented an improved chain saw, whicli is es- 
pecially adapted for cutting mortises. This invention 
consists in an endless chain composed of links or sec- 
tions having teeth or cutters at their outer edge, and 
united together by pivotal connections, and driven by 
a sprocket or notched wheel, with which the chain saw 
engages. 

A new lever cotton and hay press is patent- 
ed by Mr. Thomas G. Holloway, of Boston, Ga., in 
which two combined levers act, the long ends of the 
levers being connected and moving through the same 
arc, the radius of which is greater than that of the short- 
er, unconnected ends. An immense advantage is thus 
gained over any toggle lever whose unconnected ends 
are extended from each other. 

An improved grinding attachment for 
valves has been patented by Mr. A. Wells Case, of 
Soulh Manchester, Conn. The invention consists in a 
valve head constructed with a square recess in its face 
to receive the square end of a rod which slides longi- 
tudinally througli a stuffing box in a screw plug oppo- 
site the face of the valve head, thus enabling the engi- 
neer to grind the valve heads to their seats without re- 
moving them from tlie valves. 

An improved flour and meal bolt has re- 
cently been patented by Mr. William Mosher. of 
Poughkeepsie, N. Y. In this machine the coarse par- 
ticles are separated first instead of last, as in the ordi- 
nary revolving bolt, and in consequence the large 
flakes which commonly cover the meshes, and prevent 
the escape of the finer particles will be disposed of at 
first, whereby the separating will be greatly expedited 
and facilitated. 

An improved evaporator is the subject of 
letters patent recently issued to Mr. T. L, West, of 
Palatine, III. The improvements consist in the con- 
struction and arrangement of the evaporating pan, the 
means of supplying the sirup to the pan, the means of 
regulating the application of the heat, and for the man- 
agement and action of the sirup, and the separating of 
it from the semisirup, as well as discharging it from the 
pan. The inventor claims it is more economical in the 
use of fuel and is better in its application of heat than 
the evaporators now in genaral use. 

Mr. John Spengler, of Clarion, Iowa, is the 
patentee of a car mover adapted to move railroad cars 
by means of a lever power applied to the railway track 
at one end, and to a frame beam of the car at the otlier 
end. The lower end of the implement grasps the head 
of the rail by means of jaws and a chisel edged lever, and 
the upper end is attached to the floor beam of a car. 
A horizontal lever with connecting bars is used to 
work the device, and it may be used attached to the 
middle of a car instead of at the end, as the operator 
stands outside of the txack. 

An improved annealing furnace has been 
patented by Mr. Daniel G. Barnard, of Winslow, N. J. 
In this furnace the machinery is very simple and is de- 
signed to reduce to a minimum the breakage of the 
glass while it is being carried through the tunnel. The 
glass rests upon a series of parallel bars while a secon- 
dary set are so arranged that they may be raised be- 
tween the stationary set, and thus will carry the glass 
Iwward a certain distance when they deposit the glass 



once more upon the stationary get, and then are moved 
back again to the position they were in at first, and 
then the glass will again be raised and carried forward 
as before. The invention consists in the improved ar- 
rangement of the mechanism. 



AGRICULTUKAL INVENTIONS. 

Mr. Gr. "W. Hunt, of Muscatine, Iowa, has 
patented an improved wheel plow by which the driver 
can instantly adjust the depth of the plowshare with- 
out leaving his seat, and without interfering with the 
management of the team. The plow beam holding the 
share may be raised and lowered, and will be held 
rigidly in any position by a very simple device that is 
self -locking, and thatmay be disengaged by the move- 
ment of a sinple lever. 

Messrs. Louis C. Rummel and Emil J. 
Fiedler, of Ledbetter, Texas, have invented a new and 
usefur improvement in self-packing cotton presses, the 
object of which is to facilitate the baling of cotton as it 
comes from the gin. The invention consists in a cot- 
ton press constructed with a pivoted double baling box, 
a pair of rolls and their driving mechanism for packing 
thecotton into the baling box automatically, and a 
screw driven follow block for compressing the cotton 
into bales. 

A combined harrow and clod crusher has 
been patented by Mi'. Samuel Miller, of Moweaqua, 
111., which is an improvement on one for which letters 
patent No. 188,379 were issued to him and Mr. W. H. 
Kuhn. The machine consists of a series of independent 
frames carrying the harrow teeth and suspended side 
by side from a common rod or bar on which they swing 
vertically. Each frame acts independently of the 
others, thus adapting the harrow to unevenness of sur- 
face, and clods are broken up by the combined weight 
of the entire harrow and of the driver seated upon it. 



MISCELLANEOUS INVENTIONS. 

A simple and efficient device for cleaning 
sinks has recently been patented by Mr. C. R. Turner, 
of Brooklyn, N. Y. It consists of a suitable brush or 
scraper for collecting the refuse in the sink, combined 
with a shovel for scooping it up, 

Mr. Elijah Tolman, of Taunton, Mass., has 
invented an improved form of spoons and forks Intend- 
ed to retard the wear at the convex portions of the ar- 
ticles. Instead of more heavily plating these portions 
or of forming projections at their points, he flattens the 
portions slightly, so as to give greater area of wearing 
surface, without disfiguring the spoons or forks. 

"When wash tubs are packed for transporta- 
tion there is often some difficulty in getting Ihem in 
compact shape, owing to the awkward sha:pe of their 
handles. Mr. W. H. Parrish, of Eichmond, Va., has 
avoided this objection by an improved metallic handle 
made of such a shape that the sections of the tub may 
be packed with the greatest facility. 

Mr. J. W. Page, of Rollin, Mich., has pa- 
tented a wire lock which relates to locks for worm rail 
fences, in which wire is drawn around the rails to pre- 
vent the fence from being blown down or from being 
pushed down by animars; also provision is made for 
tightening the lock from time to time, as shrinkage or 
wears may render necessary. 

A patent has recently been issued to Mr. 
F. S. Gulick, of Bolivar, N. Y., for an improved stove 
pipe holder, which consists of an extensible hanger 
and an extensible hoop, contrived in a simple arrange- 
ment for suspending stove pipes from the ceiling in a 
better way than by the wire suspenders commonly em- 
ployed. 

An improvement in table casters for hold- 
ing condiment bottles is the subject of a patent by 
Mr, Orin F. Bacon, of Taunton, Mass., which provides 
an anti-friction bushing, or collar, for the holder, or 
for the standard, by which the wear of the holder on 
the pintle and the consequent rattling of the caster 
when turned are obviated, and the durability of the 
caster is greatly extended. 

A fire escape has been patented by Mr. 
Richard !E. Andrew, of Shepherdstown, West Va, , which 
is intended to lower, by weights, one or more ladders 
from the eaves of a building to the ground. The entire 
mechanism, and the ladders themselves (which are flexi- 
ble, being made of jointed rods or plates), are located 
in the attic of the house, and the ladders pass out 
through openings under the eaves, the openings being 
closed automatically when the ladders are wound up. 

A gate has recently been patented which is 
provided with a long arm, so arranged that by rais- 
ing this arm tlie gate itself will be raised in the post 
rails upon which It is hung. This enables the gate to 
be swung out readily in snowy weather, and the in- 
vention recommends itself on account of its simplicity 
and the readiness with which the contrivance may be 
applied to an ordinary gate. The inventor of this device 
is Mr. Bernard Selling, of Dyersville, la. 

Mr. P. T. Forsyth, of Memphis. Tenn., has 
patented a portable fire escape which consists of a belt 
held to the end of a rope passing over a pulley, and 
through a sleeve of pliable material provided with a 
flap. The flap is passed around the strands of the rope 
when a person is using the fire escape, which sleeve and 
flap are pressed more or less firmly against the strands 
of the rope, to increase or decrease the friction, so as 
to regulate the rapidity of the descent. 

Mrs. Augusta Netzner, of New York city, 
has patented a very strong suspender end. This sus- 
pender end is provided with a cord between the two 
strands of each strap, which cord has its lower end se- 
cured at the lower end of the strap, and its upper end 
secured to the upper part of the strap. This cord is 
thus made to bear the greater -part of the strain and the 
ends thus rendered exceedingly durable. 

Mr. William Gosshorn, of Waterloo, Pa., 
has obtained a patent for a very convenient gate for use 
where pedestrians and horses and carriages are likely 
to pass, This gate is hinged at one end and at the end 



opposite the point where it is hinged is provided with 
a sliding section, so that foot passengers will not be 
compelled to open the whole gate in order to pass 
through. The gate is further arranged so that it may 
be raised at its hinges in order that it may be swung 
out readily even if the ground be covered with snow. 

Mr. Emil C Eyl, of Jefferson City, Mon- 
tana Territory, has patented a combined folding fire 
escape and ladder, the platform or fire escape being a 
net work frame of iron or steel, hinged against the 
house in such a position that when lowered it forms a 
platform just below the window sill, a chain ladder at 
the same time unfolding from it to the ground. When 
not in use the ladder is folded into the frame and the 
frameis turned up against the wall of the house and 
secured to the window sill. 

An improved gate has been patented by 
Mr. J. L.James, of Forsyth, III. This gate is con- 
structed in two sections, only one of which is swung 
open under ordinary circumstances, but the whole be- 
ing so arranged that in case tbe opening is too narrow 
The two gates may be swung open as one. Further, a 
long crossbeam is provided carrying pulleys at the ends 
over which pass ropes arranged conveniently, so that a 
person riding or driving in a wagon can open the gate 
without being compelled to alight. 

Mr. Lorenzo D. Gather, of White Pigeon, 
Mich., has patented an improved *' stake and rider" 
fence for farms, the supports of which are two braces 
crossing each, other, with a vertical binding stake 
which with longitudinal riders are held securely by 
wires, forming a fence so rigid that it may be moved 
bodily without falling apart. It has no stakes or posts 
inserted in the ground, but the leaning stakes may rest 
upon blocks or stones. It may be put up by unskilled 
jabor and may be made close enough to keep out sheep, 
dogs, and other small animals. 

Mr. Edward A. Hemphill, of Elizabeth, 

N. J., has invented a new and improved memorandum 
book, having its covers stitched to each other a short 
distance from the back, forming a pencil pocket along 
the back of the book. Preferably both covers are made 
in one piece, and the pocket is formed by stitches a 
short distance from the back, and the book is then 
pasted to the covers. The pencil In the pocket stiffens 
the book and prevents it from being doubled over or 
bent, and does not interfere with using the book and 
turning the leaves, and is entirely out of the way when 
not in use. 

Mr. Walter S. Bishop, of New Haven, 
Conn., has obtained a patent for some improvements 
relating to polishing wheels. The object of this inven- 
tion is to construct polishing wheels in such a manner 
that they will not become changed in shape from damp- 
ness, and will be strong and durable, and Mr, Bishop 
accomplishes this by providing the emery wheel with a 
metallic rim and with a web of peculiar form, and In 
covering the rim of the wheel with a leather band and 
covering this band with a second band cemented there- 
to, and sewed together at the ends. A wheel thus con- 
structed will not be changed by swelling or warping. 



NEW BOOKS AND PUBLICATIONS. 

A Summary of the Law of Patents for 
Useful Inventions, with Forms. By 
William Edgar Simonds, Hartfort, Conn. 
New York: L. K. Strouse & Company, 
95 Nassau Street. 

This is an enlargement of a volume issued by the au- 
thor as a manual in 1874, which combined the laws re- 
lating to the issuing of letters patent, and the compila- 
tion of rulings under the law as It then existed. The 
present volume may be considered a compendium of 
pateot law and patent law practice, being intended, not 
only as a guide to patentees, but as a help to patentees' 
attorneys. The volume, which is neatly bound in slieep- 
skin, is provided with a copious index which enables it 
to be used as a ready reference book. 

Finland : Its Forests and Forest Man- 
agement. By John Croumbie Brown, 
LL.D. Oliver & Boyd, Edinbur.^h; 
Simpkin, Marshall & Company, and Wil- 
liam Rider & Son, London; Dawson 
Brothers, Montreal. 

The first fifty pages of tbe book are taken up by de- 
scriptionsof the lakes and rivers of the country, but a 
serious mistake was made by omitting an examination 
into the relations they bear to tbe climate. This branch 
of the subject was treated very cursorily. The old 
practice of clearing the land by burning the forests, the 
custom being known in Finland as Snedjande^ is de- 
scribed at length, together with the methods pursued in 
other countries, and a discussion of the evils following 
the practice in India and an account of the merits and 
demerits of the practice as now pursued in France. 
Several chapters are taken up with forest economy, ad- 
ministration, protection, exploitation, and the kinds of 
trees. A valuable account is given of the school of 
forestry, its management, method of instruction, and 
work it accomplishes ; and also of ship and house 
building, and industries in which wood is made use of. 
The lastpartof the volume treats of the physical geo- 
graphy of Finland and its flora, fauna, and climate. 
The author has contributed a valuable book to the liter- 
ature of forestry, and his work clearly shows much 
study and an intimate acquaintance with the labor of 
those who have preceded him iu similar paths. 

The Machinist's and Steam Engineer's 
Practical Calculator. By D. B. 
Dixon. D. Van Nostrand, New York 
City. Price, $2.00. 

The author, recognizing the need of a rudimentary 
manual for the use of machinists and steam engineers, 
has succeeded in producing a book admirably filling 
the want. The ground is very thoroughly covered, 
and yet no useless subject is admitted. Algebraic 
formulas and technical phrases'are entirely avoided, and 
all the rules laid down are illustrated by examples 
worked out in plain arithmetic. The language is well 
ckosen, simple, and direct. 
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Scientific American File for sale from 1847 to 1883, 
bound and in, complete order. Address H. \V. Handy, 
94 Chandler Street, Boston, Mass. 

Anyone wishing to buy a recent invention to avoid 
the freezing of carbonic acid when applied as motor for 
the propulsion of torpedoes, address for two months to 
T. S. B., 332 South 4th Street, Philadelphia, Pa. 

Live foxes wanted. Addi'ess P. O. Box 178, Mont- 
clair, N. J. 

Curtis' Expansion Trap. See illustration on p. 118. 

Hoisting Engines. D. Frisble & Co., Philadelphia, Pa. 

f^py Glasses, Telescopes, Opera Glasses, Field Glasses. 
Send for catalogue. Queen & Co.. Philadelphia. 

Back numbers, volumes, and sets Scientific Ameri- 
can supplied by A. S. Clark, U4 Park Row, New York. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

25' '' Lathes of the best design. Calvin Carr's Cornice 
Machinery. G. A. Ohl & Co., East Newark, N. J. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 80 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Best Squaring Shears, Turners'', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, K. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian p;itent, $40, Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific Amisrican Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 39, 30 & 31, describing 4,0U0 new and 3d-hand Ma- 
chines, ready for distribution. State just whatmachines 
wanted. Forsaith & Co., Manchester, N. II., &N. Y. city. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 
"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. E'orsaith & Co., Manchester, N.H, 
"Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery^O^ mu'd t r y . 

121 Chambers and 103 Reade Streets, New York. 

" How to Keep Boilers Clean." Book sent //"ee by 
James F. Hotchkiss, 84 John St., New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 117 Com- 
merce St.. Newark, N. J. 

Latest Improved Diamond Drills. Send for circular 
^ M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, IU. 

Microscopes, Microscopic Mounting Instruments, and 
Materials. Send for catalogue. Queen & Co., Phila. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. i'ictet Artitlcial Ice (.'o. {Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Machinery for Light. Manufacturing, on hand and 
built to order. JS. E. Garvin & Co., 1S9 Center St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appear Jince as Whole Pulleys. Yocom & Hon's Shafting 
Works. Drinker St., Philadelphia, t'a. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tifie subject, can have catalogue of contents of the Sci- 
jEntifec AMiiUiicAN SupPLi'MioNT scnt to them free. 
The SuptT.iaiENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 

Improved Skinner Portable Engines. Erie, Pa, 

Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p. 236. 

The Sweetland Chuck. See illus. adv., p. 174. 

Hollar's Safe and Lock Co., York, Pa., manufacturers 
of improved Fire and Burglar-proof Safes, Bank and 
Safe Deposit Vaults and Locks. See adv. p. 190. 

Catalogues free. — Scientific Books, 100 pages; Eleclri- 
cal Books, 14 pages. E. &F. N. Spon, 35 Hurray St.. N. Y. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p.204. 

Mineral Lands i'rospected. Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville. Pa. See p. 206. 

Stereopticons and Views for public and private ex- 
hibitions. Send for catalogue. Queen & Co., Phila, 

Am. Twist Drill Co., Meredith, N. H., make Pat. Chuck 
JawSjEmery VVheels,Grinders,automatic Knife Grinders. 

American Fruit Drier. Free Pamphlet. See ad., p. 331. 
Drop Forgings. Billings & Spencer Co. See adv., p. 189 
Brass & Copper in sheets.wire & blanks. See ad. p. 320. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 30,000 Crank Shafts and 
15,C00 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Diamond Engineer, J. Dickinson, 64 Nassau St., N.Y. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Gear Wheels for Models (list free); Experimental 
Work, etc. D. Gilbert & Son, 212 Chester St., Phila., Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 220. 

Our goods speak for themselves, and a trial will con- 
vince the most skeptical of their superiority over all 
others. Lehigh Valley Emery Wheel Co., Lehighton, Pa, 
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Special Students in Technical Chemistry, Analysis, 
and Assaying. Apply to Prof. Leeds, laboratory of the 
Stevens Institute of Technology, Hoboken, N. 3. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 116 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 
Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 332. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 221 

Straight Line Engine Co., Syracuse, N. Y. See p. 220. 

Lightning Screw Plates, Labor-saving Tools, p. 320. 




HINTS TO CORKESPONDENTS. 

No attention will be paid 1,0 communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenewour request thai, correspondents, in referring 
to former answers or articles, will be kind enough lo 
name tbe date of ;;lie paper and the page, or the number 
of the question. 

Correspondents wtiose inquiries do not appear after 
a reasonable limestiould repear, them. If not then pub- 
lished, they may conclude tliat, for good reasons, the 
Editor declines ttiem. 

Persons desiring special information which is purely 
of a persona! characier, and not, of general interest, 
should remit from $1 10 $5, according to the subject, ; 
as we cannot be expected to spend time and labor tq?' 
obtain such information wiUinut remuneration. 

Any numbers of ttie Soiektific American Supi-Lg- 
MENT referred to ID these columns may be had at tie 
office. Price 10 cents each. 

Correspondents sending samples of minerals, eti., 
for examination, should becaref[i] to distinctly mark \r 
label their specimens so as to avoid error in their identi-^^. 
flcation. 



(1) H. W. writes: I have some gutta percha 
chips; how can I soften them and then make them hard 
again,'^like gutta percha buttons? A. Soalc the frag- 
ments in hot water. It will quickly soften them, and 
they will become hard on cooling. 

(2) J. R. H. — The ordinary solid bluing 
consists of indigo and starch, or of artificial ultrama- 
rine. To make liquid bluing the following is a good 
receipt: Powder one ounce Prussian blue very fine, 
add it to one quart of very pure water, to which add 
one-fourth of an ounce of oxalic acid. This is very 
powerful. The oxalic acid is poison. 

(3) O. T. asks: Can you give me a formula 
or two for brilliant, quick drying furniture polisih? A. 
The following will dry in a moderate time: 4 ounces shel- 
lac is dissolved in3 pints strong alcohol; to thisis added 
pints linseed oil and 1 pint spirits of turpentine. When 
mixed, add 4 ounces common ether and 8 ounces am- 
monia water. Apply with a sponge. For Prench pol- 
ishing, shellac varnishes are often used. The follow- 
is good: Shellac 3 pounds, mastic and sandarach, of 
each 1 ounce, copal varnish 13 ounces. Alcohol 1 gal- 
lon. Make in the cold in a stoppered can or demijohn, 
and do not filter. This is for use in French polishing, 
which involves rubbing in with a rubber. 

(4) W. L. T. asks for a receipt for gilding 
and silvering on wood. A. The wood must be coated 
with size. To make this boil half a pound parchment 
shavings with three quarts of. water, constantly stirring. 
This gives a clear solution of gelatine, which must be 
passed through a sieve. Paint over the wood with this, 
and while it is still moist apply gold or silver Jeaf or 
Dutcli metal. Much manual skill is necessary, and you 
should see the exact details practiced by a gilder. You 
may also gild wood by mixing bronze powder with 
copal varnish and painting it with the mixture. Final- 
ly) gold paint may be bought all ready for use and this 
will probably give you the most satisfaction. 

(5) E. G. H. — To prevent the rotting of 
seines, we would suggest the use of raw linseed oil, ap- 
plied to the seine while it was perfectly dry. 

(6) A. R. J. writes: How can I remove 
the gold gilt and name from the cover of a book that is 
pressed in one-sixteenth of an inch? Can the indenta- 
tion be entirely taken out? Also, is there any prepara- 
tion to renew the muslin or leather covers of old books? 
Also can the stains of dampness, mould, or other dis- 
colorations be removed from the cover and leaves? 
A. The impressions on the outside of the book cannot 
be removed. It would also be very difficult or impo- 
ssible to remove tlie discolorations you speak of. 

(7) D. J. P. asks: 1. Is there any solvent 
of coal tar other than heat or "dead oil"? A. Turpen- 
tine, naphtha, kerosene, benzine, and many other simi- 
lar liquids will dissolve coal tar. 2. How may the odor 
of coal tar be destroyed or disguised? A. It is ex- 
tremely hard to remove or disguise its odor, as we have 
found by experience. 

(8) T. F. asks (1) what two colorless or 
nearly colorless liquids when[mixed will become black. 
A. Mix a dilute solution of cipperas with an infusion 
of nut galliH. 3. Wliat colorless or nearly colorless 
vegetable or mineral solution will become dark by con- 
tact witha^metaliic soIid,and what metal will effect the 
change? A. Mix a dilate solution of nickel sulphate 
with a very Utile hydrochloric acid and add sulphide of 
ammonium. A piece of metallic zinc will neutralize 
the acid and cause a black precipitate of sulphide of 
nickel which will color the solution before settling out 
of it. 

(9) E. C. S. writes: 1. I have a lot of sur- 
geon's isinglass adhesive plaster which is not very 
proof against water or moisture. What should I apply 



to the silk side to render it entirely waterproof, so it 
won't wash off when slightly wet? A. After applying 
it give it a coat of shellac dissolved in alcohol, or coat 
it andthe skin surrounding it with collodion, 2. What 
is the liquid used on muslin drilling, or cotton duck to 
make it waterproof , and fit for coats, horse and wagon 
covers, etc.? It gives the material a slightly yellowish 
tint. A. Linseed oil. 

(lOj H. C, W. writes: 1. Please give us in 
'• Notes and Queries " the formula for a good liquid 
shoe dressing; one that will not injure the leather and 
which will give a luster without rubbiug, and which 
will also answer for harness? A. Many receipts are given. 
We give the following, as it contains no oil of vitriol , and 
can be tried cheaply. Ivory black, 1 pound; molasses, 
% pound; sweet oil, 2 ounces. Mix well and rub to- 
gether, then add beer, 1 pint, vinegar, 1 pint. Also see 
Scientific American, Vol. 48, No. 10. 2, Can you also 
give the formula for Day's liquid blacking, an English 
preparation ? A. The formula for Day & Martin's 
English blacking is thus given: Fine bone black is mix- 
ed with sperm oil until a thorough mixture is effected. 
Sugar and molasses is mixed with a little vinegar, and 
added to the mass. Oil of vitriol is next added, and 
when effervescence has ceased vinegar is poured in un- 
til a proper consistence is attained. The quantities are 
not given; they probably run about as follows; Bone 
black, 1 pound; sperm oil,'^ pound, or enough to mix; 
molasses, 1 pound ; oil of vitriol, | pound; vinegar 
enough to secure proper consistency. 

(11) C. F. S. asks: Is there any way we can 
keep glue from getting thick after reducing down very 
thin? What can we put in it to destroy the offensive 
odor while cooking? A. Add acetic acid to the glue. 
This will keep it liquid and tend to overcome the odor. 
Try also muriatic acid or acetate of lead; both are 
good. 

(12) E. Bros, ask if this is intended to 
make a first class mucilage for gumming large sheets of 
paper which may he kept for use without curling, and 
slick well on glass or other substances when wet, viz., 
paste or glue for paper labels: 

Starch 2 drachms. 

White sugar 1 ounce. 

Gum arable 3 drachms. 

Water q. s. 

UTssbive the gum, add the sugar, and boil until the 
starch is cofcked. A. This seems to be good paste. 
Try the following, said to be that used on postage 
stamps: Gum dextrine, 2 parts; acetic acid, 1 part; 
Water, 5 parts. Dissolve in a water bath and add alco- 
hol, 1 part. 

(13) J. W. R. asks how to make green japan 
for tin, such as is used on toy cups, bird cages, etc. 
Say what ingredients to use, and how to mix? A. Color 
the japan green by adding a mixture of King's yellow 
(or other good yellow) and Prussian blue: also try ani- 
line greens. 

(14) F. W. writes: 1. Will you please an- 
swer thefollowing questions, and oblige: At what de- 
gree of heat will platinum melt ? A. 4,591o Fahr. 3. 
Has it a clear ring like silver? A. It is not nearly so , 
sonorous as silver. 3. What is it worth per pound? A. 
About $155.00. 

(15) L. R. Gr. writes: I forward you with 
this a sample of white quartz sand from a deposit in 
this State. Would you inform me whether the sample 
is of a kind suitable for fine glass manufacture, and also 
iif it is likely that the sand would find a market as a 
commercial article if suitably prepared? Would you 
also acquaint me through the Scientific American 
what are the requirements of manufacturers in their 
choice of sand for different classes of articles, and 
where the most suitable are found in this country? A. 
The value of sand for manufacturers in general consists 
especially in its freedom from iron. The sample you 
send seems very pure and well adapted for glass maki ng. 
Correspond with some of the large glass factories, and 
send them samples if they ask for them. 

(16) Gr. "W. H. writes: Will you please in- 
form me In your answers to correspondents how steel 
plate engravings can be transferred to vases and other 
articles for ornament. Some method by which the ink 
can be softened and transferred to any kind of hard 
surface? A. Varnish the surface to which the engrav- 
ing is to be transferred with copai or dammar varnish. 
After it has dried for six hours and is still sticky, wet 
or soak (if necessary) the engraving, using soft water 
for the purpose. Then press the engraving well upon 
the varnished surface, carefully avoiding the formation 
of bubbles. Let the whole dry perfectly (which will 
takeaday more). Then with a wet sponge and the 
fingers and soft rubber wash off the paper in pieces, 
and the lines of the engraving will be leftupon the glass 
or porcelain surface. This must then be revarnished. 

(17) A. A. R. asks: Can you give a process 
whereby empty ink bottles can be sufficiently cleaned, 
so that they may be used without injury to health in 
bottling and preserving catsup, table sauce, etc.? A 
Muriatic acid followed by water will answer we think. 
It depends on what kind of ink the bottles held. 

(18) A. G. asks: Are the colors used in mak- 
ing pastel pictures durable, or will they fade after a 
time? A. Most of the colors are very permanent. 



INDEX OF INVENTIONS 

For \%rhlcli l^etters Patent of the United 
States ivere Granted 

September 25, 1883, 

4.ND BACH BEiAKING 'rMAT BAT10. 

[See note at end of list about copies of these patents.] 



Abrading cylinder, J. L. Perry 285,fi66 

Adjustable chair or seat, suspended, H. S. Peck.. 285,665 

Agricultural boiler, S. N.Alford 285.541 

Air compressor, W. T. t'ox .... 285.743 

Alumina, producing, J. D. Darling 285,579 

Ama1p;amating ores and sands containing KOld* A. 

B.Paul 285,508 



, 285,5 



, 285,738 
. 285.618 



Animal trap, C. A. Ketcham 285,754 

Annealing furnace, A. Mogren 285,426 

Auger,J.Swan 285.440 

Axle, car, A. T. Peirce 285.509 

Bag holder. A. Sherman 285,69;i 

Bale tie, cotton, W. L. Jones 285.489 

Baling press, T. G Holloway 285,6'31 

Bar. See Draught bar. Railway splice bar. Ve- 
hicle spring center bar. 
Basin, enameled iron wash, Miliigan & Chaumont 285,645 

Bath tub attachment. G. P. Bassett 285,378 

Battery. See Secondary battery. 

Belt fastener, J. Bachmann 285,543 

Beltshifter, VV. R. Santley 285,683 

Berths, swinging arm for securing folding steps 

to movable, Castle & Skaats 285,569 

Bicycles, backbone coupling for, R. C. Scherling_ 285.685 

Billiard table leveler, T. Eubank 285,739 

Bit. See Bridle hit. 
Block. See Paving block. 
Board. See Plow mould board. 
Boiler. See Agricultural boiler. 

Boiler feeder, E. Del Valle 

Bolt. See"Flour bolt. Flour and meal bolt. 

Bolt pointing machine, W. B. Edwards 

Book, memorandum, E. A. Hemphill 

Boring rocks under water, apparatus for, Jones 

& Wild 285,638 

Bottle lock, G. E. Brundage 285,385 

Bottle stopper, C. G. Hutcbinson 285,488 

Bottling machine, J. Bryan 285458 

Box. See Check box. Fare box. Miter box. 
Paper box. 

Box nailing machine, W. H. Brock 285,729 

Brake. See Car brake. Elevator safety brake. 

Wagon brake. 
Breeching loop and holdback ring, T. H. Joyce... . 285.414 

Bridle bit, O. Wiener et al 285,717 

Buckle, harness, S. S. Sargeant 286.434 

Bung extractor, B. Netting 285,655 

Burner. See Gas lighting burner. 

Caliper gauge. E. Sauter 285,684 

Can. See Oil can. 

Cane and fan combined, W. Verbeck 285,530 

Car brake, J. C. Patterson 285,507 

Car coupling, A. C. Ellis 285,473 

Car coupling, C. L. Hathaway 285,616 

Car coupling. I. Kling 285,758 

Car coupling, Leonard & Snow 285,419 

Car coupling, T. D. Lobb , 285,634 

Car coupling, J. F. Rice 285,680 

Car coupling. M. L. Sterling 285.701 

Car coupling, C. H. Zimmerman 285,73'^ 

Car mover, J. Spongier 285,698 

Car, railway, J. W. Post 285,675 

Car seat, A. J. B. Readio 385,678 



285,433 

285,380 
285,631 

285,608 
285,745 
285,450 
285,623 



285,374 
285,375 

285,491 



Car seat, Richards & Dinsley 

Car signal, revolving, A. A. Bissell 

Carding cylinder, J. H. Leather 

Carding engines, feeding mechanism for, J. F. 

Gebhart 

Carpet sweeper, G. W. Gates 

Carriage jump seat, H. P. Wells 

Carriage springs, die for making, R. S. Hunzeker. 
Carrier. See Cash carrier. Egg carrier. 
Case. See Shot case. 
Cash and parcel carrying railway, H. A. Baker 

Cash carrier, H. A. Baker .. 

caster, J. A. Keller 

Caster frame, table, O. F. Bacon 285,544 

Ceilings, hollow tile arch for, P. B. Wight 285,452 

Chain, drive, Patzom & W agner 285,430 

Chair. See Adjustable chair. Railway rail 
chair. 

Chandelier, extension, R. B . Perkins 285,668 

Check box, D. Lubin. . . . 285,495 

Check rower, Putnam & Berry . . 285,764 

Chest. See Flourchest. 

Churn dasher. D. R. Shriver 285,694 

Churn motor, O'Bannon & Snider 285,504 

Cleaner. See Sink cleaner. 

Cloth impervious to water, process of and com- 
pound for rendering, E. B. Collins 285,734 

Clutch, friction, G. W. Baker 285.725 

Clutch, friction, W. H. Eddy 285,593 

Condenser, steam, B. T. Stowell 285.703 

Conveyer, F. 1. Pearce . , 285,664 

Cooler. See Milk cooler. 

Cooling water, apparatus for, R. M. Downie ... 285,472 

Corn and other grain, implement for shocking 

Indian, T. G. Conkling 285,395 

Corn crushing and splitting machine, E. A. Por- 
ter 285,512 

Corset, nursing,!. Strouse 285.704 

Cotton press, self -packing. Rummel & Fiedler — 285,765 

Counters, foot railing for, J. Gaetje 285,403 

Coupling. See Car coupling. Pipe or hose coup- 
ling. Thill coupling. 

Cream and milk transporter, J. E. Baggott 285,724 

Crimping, machine for radial, McCreary & Smith. 285,424 
Crusher. See Ore crusher. 

Cultivator, Day & Gregory. . . ; , 285,469 

Cut-off valve gear. H.H. Meyer 285,500 

Damper regulator, steam, G. M. Githens 285.478 

Derrick, I. H. Yeaw 285,721 

Doll, M. L. Wellington 285,448 

Door hanger, B. J. Cloes 285,575 

Draught bar for sleighs, D. N. Barker 285,377 

Drawing and design, movable outline, M. J. 

Sweeney 285,442 

Dredges, head block for A-frames of, R. R. Os- 
good 285.658 

Drier. See Glue drier. 

Drill. See Ratchet drill. Rock drill. 

Drilling machine, W. F. & J. Barnes 285,726 

Drinking flask. J. P. Eustis 2S5,597 

Ear jewel fastening, G. W. Washburn 285,532 

Easel, B. Smiley 285,438 

Eaves trough hanger, J. P. Abbott ... :?S5,371 

Egg carrier, J. W. Palmer 285,429 

Electric apparatus regulator. C. J. Van Depoele . . 285,528 

Electric lighting system, M. G. Farmer 285,602 

Electric machine, dynamo, C. E. Ball 285,548, 2-5,549 

Electric machine, dynamo, R. J- Sheehy 285,691 

Electric machines, armature for dynamo, C. F. 

Brush 285,457 

Electric machines, device for adjusting the 

brushes of dynamo, C.J. Van Depoele 285.527 

Electric motors, armature for, C. E. Ball 285,547 

Elevator. See Package elevator. 

Elevator attachment, J. D. Sinclair 285,437 

Elevator safety attachment. O. S. Nowell 285,762 

Elevator safety brake, C. Lossow 285,760 

Engraving machine, A. F. Skinner 285,695 

Evaporator. T. L. VV est 285,713 

Excavating and apparatus therefor, F. Brother- 
hood 285,565 

Extractor. See Bung extractor. 

Fare box, T. VV. Fowler 285.742 

Faucet, beer, A. O'Reilly 285,656 

Feed rack, W.W.White 285,716 

Feed water, purifying, C. B. Dudley 385,591 



Fence, L. D. Gather „ „. 285,570 

Fence, J. Newton 285,427 

Fence, J. W. Bead 285,677 

Fences, wire lock for, J. W. Page 285.660 

Fertilizer, J. B. Beck 285,555 

Fertilizer distributer, L. Heath 285,483 

Fertilizer distributer, force feed, C. F. Johnson.. 285,413 

Fifth wheel, F. P. Bates 285,554 

Firearm sight, J. M . Farrington 285,474 

Fire escape, R.B.Andrew 285,542 

Fire escape, O. N. Brooks , 285,564 

Fire escape, VV. H. H. Doane 285,471 

Fire escape. E. C. Ey) , 285,740 

fi'ire escape, J. R. Fell 285.603 

Fire escape, P. T. Forsyth 285,606 

Fire escape, Frazee & Culver 285.744 

Fire escape, W. A. King 285,756 

Fire escape ladder, S. D. Shattuck 285,690 

Fire extinguishing apparatus, C. E. Buell 285,459 

Fires on vessels, apparatus for extinguishing, A. 

F. Spawn - 285,520 

Fishing reel, H. C. A. Kasschau 285,630 

Flask. See Drinking flask. 

Flour and meal holt, W. Mosher 285,761 

Flour bolt, centrifugal, Holcomb & Heine 285,620 

Flour chest and cupboard, combined, T. J. Corr. . 285,577 

Folding table, H. A. Tobey 285.526 

Fork. See Manure fork. 

Frame. See Caster frame. Grinding wheel 

frame. 
Frame, pedestal, vase, etc, decorated, R. Marsh.. 285.433 

Frog, W.J. Morden 285,647 

Furnace. See Annealing furnace. Glass anneal- 
ing furnace. Regenerative furnace. Rever- 
beratory furnace. Rotating furnace. 
Gauge. See Caliper gauge. 

Gauge for elongation and compression of mate- 
rials under strain, W. H. Paine 285,661 

Game apparatus for playing parlor quoits, H. A. 

De Windt 285,396 

Gas generator for furnaces, J. E. Bott 285,561 

Gas lighting burner, electric, D. Rousseau 285,682 

Gas. process of and apparatus for manufacturing, 

Hanlon & Leadley 285,614 

Gate, W. Gosshorn 285,611 

Gate, J. L. James 285,751 

Gate, B. Selling 285.689 

Gate, H. W. Taylor 285,524 

Gate for sheep feeding yards, J. W. Scott 285,686 

Generator. See Gas generator. 

Glass annealing furnace, D. G. Barnard 285,551 

Glass, composition of matter for the manufacture 

of. R. B. Shepard 285,436 

Glassware, mould for pressing articles of, J. B. 

Lyon 285,496 

Gold and silver from their ores, apparatus for 

wauhingand separating, VV. J. Tanner 285,523 

Governor, engine, G. H. Reynolds 285,679 

Grain binders, bundle discharging device for, C. 

M.Young 285,540 

Grain drill fertilizer attachment, L. M. Watkins.. 285,711 

Grate, L. Merriman 285,425 

Grease trap for sinks, J. Tucker 285-770 

Grinding mil I, J.Fitzgerald 285,777 

Grinding wheel frame, D. B. Hyde 285,626 

Guard. See Hatchway safety guard. Saw guard. 

Hame fastener, A. Niccum 285,428 

Hammer, atmospheric, J. C. Butterfleld.... 285,389, 285.390 

Hammer, power, J. C. Butterfleld 285.387 

' Hammers, helve of power. C. W. Willard 285,718 

Hanger. See Door hanger. Eaves trough hanger. 
Picture frame hanger. 

Harness, J. Beha 285.379 

Harrow. A. Michael 285,501 

Harrow and clod crusher, combined, S. Miller 285,644 

Harvester, C. Colahan 285,464 

Harvester cover, \V. H. Hill 285,410 

HarvesterknifegrinderjG. VV. King 285,492 

Harvesters, grain carrier for. J. S. Davis 285.580 

Harvesting machine, R. Brown • 285,730 

Hatchway safety guard, elevator, J. P. Richard- 
son 285.681 

Header, J. H. Winn 285,720 

Heater. See Steam boiler heater. 

Heating and ventilating buildings, system of, N. 

Wheeler 285,539' 

Heating: apparatus, H. Howe 285.485 

Heel nailing machine, M. V. Ethridge 285,596 

Hoe.H.H.& C.Finn 285.604 

Holder. See Bag holder. Paper holder. Pen 
holder. Rein holder. Stovepipe holder, 
twine holder. 
Hook. SeeLadder hook. Suspension hook. 

Hoopcutting machine, J. A. Grant 285,612 

Horse-boot, E. Barnard 285,552 

Horseshoe, J.N. Clarke 285,573 

Horseshoe, soft ground, L. Brigham 285,562, 285,563 

Ice and salt mixing apparatus, A.J. Stoll 285.521 

Ice machine. W. B. Bushnell 285,460 

Incrustation preventive, J. B. Hannay 285,615 

Index, J. H. Wagstaff. 285,531 

Indicator. See Station indicator. 

Inhaler and irrigator, nasal, J. KecK 285,753 

Injector. J. H. McPhail 285,498 

Inlaid articles, manufacturing, G. Hirst 285,619 

Insulating electric conductors, machine for. H. 

O.Phillips . ... 285,672 

Insulating electrical conductors, H. O. Phillips. . . 285.673 

Intrenching tool, G. F. Elliott 285,594 

Joint. See Railway rail joint. 

Joint or coupling for rods, etc.. J. E. Langdon 285,493 

Kiln lor burning tiles, earthenware, etc., D. 

Laemmle 285.776 

Kitchen utensil, W. H. H. Smith 285,439 

Ladder. O.V. Flora 285,605 

Ladder hook, J. F. Manahan 285,637 

Lamp, C. F. Chew 285,393 

Lamp chimneys, manufacture of, VVi]letts& Butt- 

lear 285.719 

Lamp, electric, E. Weston 285,451 

Lamp, electric arc, J. B. Tibbits 285,445 

Lamp, electric arc, E. Weston, 285,715 

Lamp, extension, G. & J. E. Bohner 285,381 

Lantern, S. B . Pangborn ... 285.506 

Lantern,tubuIar,C. T. Ham .... 285,408 

Leather, artificial Russian, E. M. Freeley 285,475 

Level, spirit, G.B. Youngs 285,775 

Lock. See Ro'ttle lock. Nut lock. Railway rail 
lock. Sash lock. Seal lock. 

Lock. J. Breyer 285,382 

Loom for weaving moquette carpets, H. Sklnaer. 285,767 

Lubricator, M. L. Conway 285,^65 

Lubricator, J. V. Renchard 285,432 

M ail bag fastening, T. H. Smith 285,518 

Manure fork, etc., wheel mounted, ^G. H. How- 
land '. 285.486 

Match, friction. F. Gerken 285,610 

M etal , producing Babbitt. A. C. Mann 285.638 

Metal tubes, making, E. K. Coas 285,576 

Milk cooler, D. B. Wooster 285,773 

Mill. See Grinding mill. Stamp mill. 

Millstone driver, W. C. Hale 285,613 
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Miter box and jack board, H. W. De Courtenay . . . 285,583 
Mouldings, machine'f or making picture, Moeller 

& Sclimid 285.646 

Mole trap, J. Evered 285,400 

Motion, device for converting:, "A. M. Babcock.... 285.372 
Motor. See Churn motor. 

Nail driver's harness and lath holder, S. Perry 285,510 

Nails, implement for feeding, S. Perry 285,667 

Nippers,, cutting, H . B. Todd 285.446 

Nut lock, W. B. Eltonhead 285,399 

Nut trimming und chamfering Cmachine, G. H. 

Webb 285,447 

Oil can, C. H. Tallman 285,705 

Oil can filler and faucet, C. E. "Webster 285,712 

Oils, process of and mechanism for extracting, J. 

W.Evans 285.598 

Ore crusher, F. & W. W. Wheeler 285,538 

Package elevator, F. I. Pearce 285,663 

Packing, composition for self-lubricatinfc, R. 

Morrison 285,648 

Packing, piston rod. Swank & Thornley 285,441 

Paper and cards, ornamenting, P. Hake...... 285,482 

Paper bags, machine for making, C. A. Chandler .. ^85,392 
Paperboards. manufacture of , S. H. Hamilton (r) 

10,386. 10,387 

Paper box, A. Brehqaer 285 456 

Paper box. J. W. Tatum 285,706 

Paper calender roll. H. J. Frink 2?5,476 

Paper, felt, etc., apparatus for treating or satu- 
rating, J. Jowitt..; .. 285,490 

Paper holder, B. F.Eaton 285,398 

Parer, appje, L. H. Scott 285,687 

Pavement, street. Gates & Levi 285,746 

Paving block, J. T.SThomas 285,444 

Pen holder. Cutting & Spencer 285,578 

Pencil sharpener, slate, W. 1'. Kirkland 285,757 

Phosphorus and steel scrap In the basic process, 

utilizing, J. Reese 285,431 

Picture frame hanger, C. F. Sleeper 285,517 

Pin and stud. G. W.McGill 285,641 

Pipe or hose coupling, \V. F. Cassedy 285.732 

Plane, bench. L. Bailey 285,546 

Planing wheel fellies machine for, Doane & Bug- 
bee 285,587 

Planter, corn, J. D. Smith 285,768 

Planter, seed, W. C. Bibb, Sr 285,558 

Planter, scied.T. B. Niles 28.5,652 

Planting attachment, automatic corn, E. Bollotte 285,560 

Plow. J. Clausen 285,463 

Plow, double shovel, G. C. Avery ..?. 285,723 

Plow mould board, side hill, P. Gregory 285,481 

Plow, sulky, R. S. Higgins 285,749 

Plow, wheel, G.W.Hunt , 285.412 

Plow, wheel, H. Sattler , 285.766 

Plumber's trap, K. Clarke 285,574 

Polishing wheel, W. S. Bishop 385,559 

Pot. See Tea and coffee pot. 

Preserving food, process of and apparatus for, G. 

F. Foote 285,741 

Press. See Baling press. Cotton press. Printing 
press. 

Printer's correcting table, L.L. Bender 285,556 

Printing press, B. Huber ., 285.750 

Printing press. C. D. Lloyd 285,421 

Propeller, vibrating, P. Gleason . . 285,480 

Pulley. G. S. Long 285.635 

Pulley rig, dead, H. C. Crowell 285,467 

Pump.Fyfe& Rawson 285,102 

Pump, R. P. Garsed 285,477 

Pump, M. D.a:empie^ .^ ;... :....:...... 2^,443 

Pump for steam boilers, compound feed, J. 

Houpt 285,622 

Rack. See Feed rack. 

Railway, cable, II. Root 285.514 

Railway crossing, U. O. Pierce 285,511 

Railway rail chair, J. McMurtry 285.642 

Railway rail joint, W. B\ Gould 285.406 

Railway rail lock, J. Patterson..^ 285.662 

Railway rails, electrical connection for, \V. ^V. Le 

Grande , 285,494 

Railway signal. W. L. Doyle 285,589 

Railway signal, A. G. Leonard 385,632 

Railway splice bar, M. Sellers 285,688 

Railway structure and car therefor, street, Orvis 

& Adams 285.657 

Railway tracks, alarm signal for, J. Clark 285,571 

Railways, sand guard for, T. W. Stapleton 285,700 

Rake, J. M. Nolan ... 285,653 

Ratchet drill. C. T. Colebraok 28fi,7ci3 

Ratchet drill, R. K. Jones 285,629 

Katchet wrench, A. E. Petticrew 285,669 

Keel. See Fishing reel. 

Reflector, combination daylight, T. Hyatt 285,625 

Refrigerator car, Collings & Pike 285.394 

Regenerative furnace. W. Swindell 285,522 

Regulator. See Damper regulator. Electric ap- 
paratus regulator. 

Rein ho!der. A. Cottrell 285,466 

Rein holder, J. E. Daniels 285,468 

Rein holder, J. L. Thomson 285,525 

Reverberatory furnace, J. H. Canavan 285,161 

Roads, sidewalks, etc., constructing, W. B. llen- 

ning (r) 10,388 

Rock drill, A. Shedlock 285,516 

Roll mounting, R. A. Carter 285,567 

Rotating furnace, J. B. Hyde 285,627 

Rutfs. manufacture of tufted, A. Davis 285,7^5 

Sand bars, apparatus for removing, J. H. Buffer. . 285,487 

Sash balance, W. Ormsby 285,505 

Sash lock, F. Osterhage 285,659 

Saw, chain, M. Newlove 285,651 

Saw. channeling, J. Lesher 285^633 

Saw filing and setting machine, J . Berton 285,557 

Saw guard, A. H. Gretschel 385.407 

Saw jointer, set, and gauge combined. J. Gehring. 285,609 

Scale, platform, F. Fairbanks 285,600 

Scraper, road, J. W. Davis 285,581 

Screwdriver, M. C. Henley 285,484 

Seal lock. E. J. Brooks 285,384 

Seat. See Car seat. Carriage jump seat. Vehicle 

spring seat. 
Secondary batteries, apparatus for charging and 

discharging, E. Weston 285,714 

Secondary battery. C. J. Van Depoele 285,529 

Semaphore signals, apparatus for operating, W. 

W. McLellan 285,497 

Sewing machine, R. Leavitt 285,417 

Sewing machine, J, J. Wheat 285.536 

Hewing machine fan attachment. J. M. Gleason.. 285,479 

Sewing machine shuttle, R. Leavitt 285,418 

Sewing machine shuttle movement, J. J. Wheat.. 285,537 

Sewing machine table and cover, J. J. Wheat 285,534 

Sewing machine tension liberator, J. J. Wheat.... 285,535 

Shirt bosom, S. Stark 285,699 

Shoe calk, H. W. De Courtenay 285,582 

Shoe last, G. S. Nethercut 285,649 

Sbotcase,L. M. Bedell .. 285,454 

Sigrnal. See Car signal. Railway signal. 

Singletree attachment, A. L. New 285,503 

Sink cleaner, C. R. Turner 285,771 

Skate, roller. M. F. Evans 285,599 

Snowplow, J. N. BriBBS 285,38i 



Soap remelting and crutching apparatus, H. W. 
Dopp , 

Spade, M. & S. Shinabery... 

Spigots, etc., device for holding, G. Drummond, 
Jr ,....,..,.. 

Spike, W.H.Bailey 

Spindle bearing, Buttrick & Flanders 

Spittoon, S. Burnison 

Spoon and fork, E. Tolman 

Spring rollers, stop for, O. D. Woodbury 

Sprinkler. See Water sprinkler. 

Square and scale holder, folding, W.H. Golds- 
berry 

Square, bevel, M. Farley 

Square, T, J. Gardam 

Stable, G. A. Knight 

Stamp mill, J. C. Butterfield 

Stamp mill mortar, J. C. Butterfield 

Staple fastener, G. W. McGill 

Station indicator, T. Melrose 

Steam boiler heater, H. M. Young.... 

Stereotyping, W. Mears 

Stereotyping matrix strips, apparatus for, De- 
ment & Granville '. . : 

Stereotyping, preparing matrix forms for, M. H. 
Dement (r) 

Stopper. See Bottle stopper. 

Stove, gas burning, J. W. Baker 

Stove, oil, F. Sloan 

Stovepipe holder, F. S. Gulick 

Stove ieservoir> cooking, J. L. Natchez 

Stove, smoke consuming, E. L. Dodge 

Straw stacker, R. Go wdy 

Sugar, manufacturing, crystallized grape, T. Nor- 
ton . , 

Suspender end, A. Netzner 

Suspension hook, G. A . Schlechter 

Table. See Folding table. Printer's correcting 
table. Sewing machine table. 

Tea or coffee pot, T. A. Brown 

Telegraph, printing, H. Van Hoevenbergh. 285,709, 

Telephone exchanges, duplicate switch board for, 
G.M. Phelps. J r 

Telethermometer, C. L. Clarke 

Tenoning machines, carriage support for, W. 
H. Doane 

Thermostat, electrical, Prentiss & Tilden ... 

Thill coupling, P. Hand 

Thrashing and clover hulling machine, A. W. 
Lockhart 

Thrashing machine, J. Ellis 

Tie. See Bale tie. 

Tile for floors, etc., metallic, A. H. Lord 

Tires on wheels, machine for shrinking, J. W. 
Bartiett 

Tool, combination, I. T. Torrey 

Torpedo, railway, W. S. Pheips 

Trap. See Animal trap. Grease trap. Mole trap. 
Plumber's trap. 

Truck, J. M. Doty 

Trundle, G. Layng 

Truss and bandage, combined, L. C. Bailey 

Turbine for steam and other motive power, G. De 
Laval 

Twine holder, W. H. Boyden 

Type case cabinet, W. Piel 

Umbrella, J. Stewart . 

Valve grinding attachment, A. W. Case 

Valve, slide, R. Doty , 

Vehicle dash fastening; W. H.-SparkS.".;^T^ 

Vehicle spring center bar, B. F. I^ewls 

Vehicle spring seat, G. W. Heartley 

Vehicle, two-wheeled, T. Duke 

Vehicle wheel, J. Frenier 

Vehicle wheel, B. C. Seaton 

Velocipede, J. W. & C. F. Post 

Ventilating and heating apparatus, combined, C. 
Wheat 

Wagon brake. W. L. Hutson 

Waiter or tray, G. D. Burton . 

Wall papers, sample exhibitor for, J. E. Kidd 

Washing machine, R. G. Baldwin 

Washing machine, N. Holmes 

Water sprinkler or pipe, automatic, G. A. Smith.. 

Wells having water bearing strata of different 
hydrostatic levels, apparatus for raising water 
from, J. B. Yeagley 

Whesl. See Fifth wheel. Polishing wheel. Ve- 
hicle wheel. 

Wheels, making steel, H. Owsley 

Whip socket, J. Thornton 

Whistle, steam, F. McCabe 

Wine and other liquids, apparatus for treating, 
C . G. Frash 

Wood, manufacture of articles of, S. C. Bigford.. 

Wood polishing machine. Bridgman & Challoner.. 

Wrench. See Ratchet wrench. 

Wrench. W. G. Lawrence , , 

Wrench, Wells & Newlin 



285,736 
285,693 

285.590 
285,373 

285.461 
285,566 

285,769 
285,772 



285,405 
285.601 
285.404 
285.759 



3ifljjnfts«fits. 



285,391 
285.640 
285.499 
285,453 

285,643 

285,470 

10,385 

285.376 
285.696 

285,748 
285,502' 
285,397 

285,747 

285.654 
285,650 
285,435 



285,731 
285,710 

285,670 
235.572 

285,586 
285,676 
285,409 

385,122 
285,595 



285,553 
285,708 
285,671 



285.416 
285.545 



,584 

■,727 

,674 

,702 

568 

,737 

,51fft 

420 

,617 

,582 

,401 

.515 

,513 

,533 
,624 
386 
,755 
,550 
,411 
,697 



285,774 



285.415 

285.449 



DESIGNS. 

Bottle stopper. J. S. Stites 14.330 

Card, cigarette show, J. Huppmann 14,322 

Center-piece, plaster, W. F. Kellett 14,324. 14,3:i5 

Dish. J. Moses 14,328 

Ice cream mould, L. F. Mazzetti , 14,327 

Pompon, F. Landenberger 14.326 

Seatriser, J. L. Pope ,. 14.329 

Spoon and fork handle, A. F. Jackson.. ..',? Ii323 



TRADE MAKES. 

Alloy of metal, G. A. Dick 

Cigars, cigarettes, and chewing and smoking to- 
bacco. Bloch Brothers 

Cough sirup, J. R. Williams....: 

Files, edge tools, razors, and cutlery, C. F. 
Butcher .10,596, 

Flour, wheat, H. C. Cole & Co 10,598 to 

Ham. bacon, and lard, H. Denny & Sons 

Pens, metallic, Easterbrooir Steel Pen Manufac- 
turing Company 10.603, 

Teeth, articles used in the manufacture of arti- 
ficial, F. W. Seabury 



10,602 

10.595 
10,606 

10,597 

10,600 
10,601 

10,604 

10,605 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also or any patent 
issued since 186(1. will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the parent desired, and remit to Munn & Co., 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
spetiiflcations. not being printed, must be copied, by 
hand. 

Canadian Parents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 



Inside Piigfe. each insertion > - - 75 cents a line. 
Hack Paii:e. eacli initieriioii - > > $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



M'F'& OPTICIANS. 
SURVEYING INSTRUMENTS: 

Transits, Levels, Compasses, 
Rods, Chains, Tapes. 

DRAWINfl INSTRUMENTS, 

Separate and in cases. Scales, 
CW^ZW^W^^ Angles, Curves, T-squares, Micro- 
^^SSMLm^^^^ scopes, Telescopes, Opera and 
^^S^^^^^^S^ Field Glasses, Magic Ijanterns, 
RLLjjiwi.Rn Aneroiil and Mercurial Ba- 
^*WBiK5*»^ roiueters. Self -registering Ther- 
mometers, Hygrometers, Hydrometers, Air Meters, 
Pedometers, Odometers, Rhumkorff <;olls. Batteries, Mag- 
nets, etc. Send for and specify (S A -catalogue), 192 pages. 




MATHEMATICAL 
INSTRUMENTS 




AND 



Materials 

The Largest 

AND 

BEST STOCK 

IN THE 

United States 

Prices and Illus. 
trated Catalogue 
of 196 pages sent 
on application. 

— A1.8O— 
Sample Books of 
UrawingPapers. 



QUEEN & CO., Philadelphia 




26 iLi26 in. 

PLANER. 

Send for new 
circular. 

G. 1. GRAY, Jr. 
& CO., 

42 East 8tli St., 
Cincinnati, O. 



CET THE BEST AND CHEAPEST. 

TRADE t^pEHINt-X-J MARK. 




J. .A.. :e'.a.s- c«5 C30. 

(Cinoinnati, Ohio, U. S. A.^ 

Exclusive Agents and Importers for the United States, of the 

C JG Xi IE S la _A. T :E3 X> 

PERIN BAND SAW BLADES, 

Warranted steperf or to all otKefS ttt ^ttality^fin' 
^fft.^wni/'or'tnityoy fctnjier, and ge-netval drira,- 

miity. One J*efij|. Satv outwears tHre.e, ordinary Raws. 




«-- -■-■it*:-* 




UPRIGHT 

DRILLS 

ALL SIZES. 

BORING 



TURNING 
MILLS, 

48 and 73 inch 
swing. 

H. BICKFORD 

Cincinnati, Ohio. 



Parties Having- Patented Articles 

of real merit in Mechanical Line, wishing to dispose ol 
them to have them manufactured on royalty, may ad- 
dress, with full particulars, CAPITAL A. E. A., 

Tremont House, Chicago, 111. 



PATENT QUICK 

Adjustable Stroke 
Can be Ctmngcd while in Motion. 

E. GOUIJ) & EBEI5HARDT, 
No. Ill N. J. R. 11. Ave., 

tJEWAKK, N. J. 



S4,000 worth of advertising to Patentees free. Ad- 
dress Empire Patent iixchange, 381 Canal St., IMew Yorlc. 




A LIG HT RUNNING EASy RIPINC MODERATE 
^EVERY OWNER OF A HORSE SHOULD ^VEH I CLE TEN 
SEND FOP OUR 20PAGE ILLUSTRATED I C3 D A T 



PRICED TWO WHEELED 
STYLES ANO WEIGHTS 




BRADLEY 8^ CO. 



•^ESTABLISHED IB38 



FOSSIL MEAL COMPOSITION, 

The Leading Non-Gondncting Covering 

FOR 

BOILERS, PIPES, ETC. 

With %t(i % inch thickness it radiates less heat than 
any other covering does with 2 inches. 

Weighs very light; is very durable, fireproof , and is 
easily applied. Sold m a dry state by the pound. 

FOSML MEAL CO., 18 Cedar St., New York. 
Boston Agents, S. U. Nightingale & Childs, 128 Oliver St. 



TJl>a"IX^E3 



^A^\ 




SHEPiRD'S CEr.EBRArED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Calipers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

H. li. SIIEI'AUI) iV CO., 

341 & 343 West Front St..Ciiiciniiiiti, O. 



ForSale— Stewart Lathe. Perfect order ; slide rest; con- 
centric chuck ; full set tools. M. P. Smith, Baltimore, ftld. 



50 



1 arge new Gold, Silver, &c., Chromes, no 2 alike, name, 
10c. Agents wanted. L. Jones & Co., Nassau, N. y. 



WANTED, FOR i>IOI>Er.-Car-4-wheel pivoted 
truck, inside bearing, about 3>^ inch gauge ; a quantity of 
model railroad rail ; all brass. Give prices and descrip- 
tion. D. H. FOREMAN, Lock R)x 328, Lancaster, Pa. 




BARREL, KEG, 

HO&SHEAD, 



„ . . ,^ -; — AND Tan and StaTc Jointer 

Chamfermg. Howeling, 

andCTo^ng. gtaie lacliiiiery. 

'^fWOvQT 50 varietiesl 
manufactured by 




I E.&B, HOLMES. 

TruBB Hoop Driving. Buffalo, N. Y. Head Rounding. 




D 



ORMAN'S PRINT1N(? PRESSES 

BEAT THE WORLD. 

Send Stamps for Catalogue and Btate Bize of 
Press wanted. Address J. F. W. BORMAN. 21 
German St., Baltimorb. 



WANTED.— Specialty in Wood or Metal on roy- 
alty, or an agency bv a responsible party. Address 

W. tl. G., 115 North Fourth Bt., Philadelphia, Pa. 



THE IIOLLANU LUBRICATOR, VISIBLE DROP, 

Is guaranteed to be 

1. A perfect insurance 
against the cutting ot 
Valve-seats, Cylinder and 
Governor Valves ot the 
engine. 

2. It will pay I'or itself 
Id sizmonthsgin the saving 
of oil, coal, and packing. 

3. Tt will insure more 
fipeedin therevolutions of 
the engine, say from one to 
two strokes per minute, 
tlius increasing the power 

ol theengine. M'f'dliyHolland & Thompson, 211 River Si., Troy, N .Y. 




ACCENTS WANTED everywhere to sell a patentee's 
license ($20 each). Good thing. Big commissions. 
Patentee. Lock Box 160. Equitable Building, N. Y. City. 



PATENTS— Specifications and drawinestoani/foreign 
patent,$5.20. Address N. Y. PATENT CO. , N. Y. P. O. 



\MATEUR MECHAMCH.— Complete Set of Brass 
Castings for Model Double Cylinder 1 in. xl in. Screw 
Engines, $1.75. J. GILBERT, 211 Tenth Av.. New York. 



Pulverizes everything— hard, soft, gummy, etc. 
The best Clay Grinder and the best Cotton Seed 
II uller in the world. 

Portable Steam Engines, Stationary Engines, 
Horizontal and Upright Boilers, all sizes, on 
hand for immediate delivery. 

10 Barclay St., N. Y. City. 




Wiley <& Kussell Mfs. Co., Greenfield, IVIns» 



/c?^ 




^mm 


\\/w^. 


''^NV'b 






'^ms 



•^-!FIHE —-AND'— VERMINi-^ 

FR.OOIT' 

Sample and Circular Free by mail, 
U. S. MINERAL WOOL CO., 22 Courtlandt St, N. Y. 



FtllW:' BlPjI'rWTILE AND CLAY RETORTS ALL SHAP ES. 
^ ilil£OTiy\,-^BORGNER&0'BRIEN."e^ 

23 'S ST, ABOVE RACE, PHILADELPHIA, 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the Scientific Amkbican, continue to es- 
amine Improvements, and to act as Solicitors of PaLents 
for Inventors. 

In this line of business they have had thirty-^ight 
years'" experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend lo the preparation of Caveats, 
Copyrights for Books. Labels, Eeissues, Assignments, 
and Reports on Infringements of Patents. AH business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concemiDg Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also Bend, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and merhod of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets, 
Washington. D. C. 
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FOR ONLY 

PKEIGHT 
PKEPAIW. 



BEATTY'S PARLOR ORGANS ONLY 



BEeriiAR PRICE, (SS.OO, WITHOUT BENCH, 

WITH BEAUTIFUL CHIME OF 

Q4= STOPS, 



BOOK AND MUSIC. 

SWISS BELLS; 



1-Cello, 8 ft. tone, 2-Melodla, 8 ft. tone, 

,g-^g,mmm^m^^mM9^-^ 3-Clarabella, 8 ft. tone, i-Manual Sub- 

Bnss, 16ft. tone, B-Bourdon, 16ft. tone, G-Haxaphoiie, 8 ft. tone 

7- Viol di Gamba, 8 ft. tone, 8-Diapason, 8 ft. tone, 9-Viola Dolce, 

A ft t-f.n'^ i"-fJraud Expressione, 11-French Horn, It ft. tone, 

13-Vox Humana, 14-Echo, 8 ft. tone, 15-Dulciana, 

irionet, & SWISS BELI.S, 17-Volx Celeste, 8 

na, 4 ft. tone, 19-Vox Jubilante, 8 ft. tone, 20-Pic- 

31-Oetave Coupler. 22-Orchestral Forte, 23- 

« It^nee Stop; 24- Right Organ Knee Stop. 

an is a triumph of the Organ Builder's Art. IT 
ITIFUL IN APPEARANCE, BEING EXACTLY 
Case is of Solid Walnut, profusely ornamented 
ng and experiiiive fancy veneers. The Pipe-Top 
beautiful design extant. It is deser-vi g of a 
Lce in the millionaire's parlor, and would 
lament the boudoir of a princess. 

FIVE SETS REEDS. Five Octaves,band- 

HH^HBMMH^BBaBMBBM I 11 !■ 60016 appearance. 

will not take the dirt or dust. It contains 
i Sweet VOIX CELESTE Stop, the Famous 




$49.75 



French Horn soio Uuiubinationj^New 
Grand Organ Right and Left Knee Stops, to 
control the entire motion by the knee, if 
necessaiT. FIVE (5) SETS of GOLDEN 
TONGUE REEDS, as follows: A set of pow- 
erful Sub-Bass Reeds; set of S Octaves o£ 
VOIX CELESTE; one set of FRENCH HORN 
REEDS, and t 1-2 Octaves each of Reorular 
GOLDEN T»NGUEREEDS. Besides all this, 
it is tittedupwith an OCTAVE COUPLER, 
wliich doubles the power of theinstrHment. 
Lamp Stands, Pocket for Music, Beatty'a 
Patent Stop Action, also Sounding Board, 
&c. It has a Sliding Lid and conveniently 
arranged Handles for moving. The Bellows, 
^vhich are of the upr ght pattern, are made 
from the best quality of Rubber Cloth,are 
of great power, and are fitted up wth steel 
Springs and the boat quality Pedal Straps. 
The I'edals, instead of beii^ covei-ed with 
carpet, are Polished Metal of neat design, 
and never get out of r»pa r or worn. ^ 



SPECEAL TEN DAY OFFER to Readers of 
The Scientific AmericaUft 

If yonwillremitme g49.T5 and the annexed 
Coupon ■within 10 dujofrom thudtvte hereof, 
I will box andship you tUifi Organ, v'ithUreau 
Bench, Book, etc., exactly the sanae as I sell 
forS95. You should order immediately, and 
in no case later than 10 days. One year's tes6 
trial given and a full warrantee for six yenxs* 
Giveu Uuder ulj' Hand aud gctvl 

October 13, 1883. 




On receipt of this CoiiDon from an' reader of I StAS.HS I 
__^_ _ZZZ. SCIENTIFIC AMEBiCAN, 1.22SSiSSi 

and »49.'?B in casli by Bank Draft, FoBt Ofilee Money Order, Registered Letter, I 
Express Prepaid, or by ClieclJ: on your bank, if forwarded within 10 days from I 
date liercof , I hereby a^ree to accept this coupon for $45.35, as paro payment on my I 
celebrated 84 Stop $98 P.-irlor Organ, with Bench, Book, etc., providing the cash I 
balance ot$49.r5 accompanies this coupon; and I will send you a receipted bill in tuU I 
for S95, and box and ship you the Organ just as it is advertised, fully warranted for I 
Money refunded with interest from the date of remittance if not as repre- 1 



(Signed,) 



DANIEL F. BEATTY. 



Length io ins. Weight, boxed, about iOO lbs. 



dOa^Li'V DDEDAin Asa further inducement for you (provided 
r t* E 1 \JI tn I ~nE" #*lBJ. you order immediately, within the 10 days), 
I acree Io prepay freielit on tlie aUve organ to your nearest railroad freight station, any 
point east h( the Mississippi River, or that far on any going west of it. This isa rare oppor- 
tunity to place an instrument, as it were, at your very door, all freight prepaid.atmunu. 
faoturer'B whele»al» prieeB. Order nowi nothlne saved by eorreapondenee. 
■ ■■/>%*# "ITrt /\Dl\CD EnclosedfindS4t».t5for organ. Ihavereadyourstate- 
■. n w WW I V w il 1^ C ■» "ment in this advertisement, and 1 order one on con- 
dition that it must prove exactly as represented in this advertisement, or I shaU return It 
Bt the end of one year's use and demand the ret;iirn of my money, with interest from the 
very moment I forward it, at six per cent, according to your oiler. Be very partiaOar tojjivi 
Name, Post Ofice. County, State, Freight Station, and on what Ratlroad. 
I t^Be sure to remit by Bank Draft, P. O. Money 

!or by Bank Check. You may accept by telegraph 

^which will secure this special offer. I desirethis raagnmci . 

iSelLy, Knee tMsspeoiaf price, PROVIDING ORDER IS GIVEN IMMEDIATELY. 

.^rKSn DANIEL F. BEATTYrWasJyngton, New Jersey 



TT "P A "V^i to sell our Hand Rubber Stamps. Sam- 
^^^^^ pies free. Foljambe & Co., Cleveland, O. 

479 ^ WEEK,!tll2adayathoraeeasilymade. Costly 
H*' ^ Outfit free. Address True A Co., Augusta, Me. 




DYKK'S BKARD ELIXIR 



b&ld head* in 20 to 

Mo injury. Bagily ouA. 
world, 2 or 3 Pkf-s doH 




L. A. L. SniTH & CO., AgHiils, Palatine, UU 



ROOFINC. 

for steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circu ars and sampiesfree. 
Agents Wanted. T. NEW. 32 John Street, New York. 




BIBB'S 

Celebrated Original 

BALTIMORE 
riEE-PLACE HEATEES 

To n&rm upper and lower rooms. 

The tmndsomest, most evonomical 

Coal Stoves \n the Trorld. 

B. C. BIBB & SON 

Foundry, Office and Salesrooms, 
39 anil 41 Light Street, 

Baltimore. Hid* 

Maruleizcd Slate ManteI^ 
^^Hendfar Circulars. 



F 



oundatLastBIHi 



CENTS Silver, you'I get 

iby mail our HEW CASE 

iCOMTEKTSthat will help you to more READY CASH 
ATONCE, thanany other method in the world. It 
never fails. World M'fBOo.iaaNassaiiSt.NewYork. 



C^ tn fl;onP6i"day at home. SaniplesworthJSfree. 
q)a lU 9^U Address Stinson & Co.," ■ " 



, rortland. Me. 



White's Adjustable Eye Shade^H_ 
►.and Metalllc-btmnd eye glasa I'^m 
les. W. B.V?hlte, Boston, p"-^ 



OPIUM 

Habit easily curedwitli CHLORTDE OF GOI,D 

UsLiE E. Keeley, M.D., Surgeon, G. & A. R. R. 

iD'WXG^ZZrr', Xllinois. 



RUPTURE 

cured wlthoTit an operation oPtlie injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with i*botograpnic likenesses 
of bad cases, before and after cure, mailed for 10c. 



MANHOOD! 





KNOW THYSELF.^ 

A Book for Every Man! 
Yoniii?, Middle-Agred, and OkL 

Tbe untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published bythe I'eabody lYIeilicnl InNtitiite, 
Boston, entitled the Science of liife; oi*. Sr-lf-Pre- 
fiei-vntion. It is not only a complete and perfect trea- 
tise on Manhood. Exhausted Vitality, Nervous and 
Physical Debility. Premature Decline in Man. Errors of 
Youth, etc.. but it contains one hundred and twenty-flve 
pi-escriptions for acute and chronic diseases, each one 
of wliicli is iuvalnable, so proved by the author, 
wli09@ experience for 21 years is such as probably never 
before fell to the lot of any physician. It contains 300 
paffOB, bound in beaut'ful embossed covers, full gilt, 
embellished with the very flneststeel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or prof essionstl-than any other work retailed 
in this country for $2.50. or the money will be refunded. 
Price only S1.25 by mail. Gold medal awarded the author 
bythe National Medical Association. Illustrated sam- 
ple sent onreceipt of six cents. Send now. 

Address PEABODY MEDICAL INSTITUTE, or Dr. 
W. H. PARKER, No. i Bulfinch Street, Boston, Mass. 
The authomay be consulted on all diseases requiring 

efcjJl and e$peiience. 



ONLY 

$8. 




OUR NEW 

AUERICAN LEVER WATCH! 

After months of labor and experiment, we have at last brought to perfec- 
tion A NEWSWATCH, It is a Key Winding Watch with the 

Ancbor Lever Movement, Expansion Baianc e. Fully Jeweled, 
e made of the best material, and ID the very best manner, so as to 
i time-keeping qualities. The Cases are made of our Celebrated 
DmetalkDOwna»Alumlnum Cold. This metal has a suflicieni: 
amount of gold In the composition to give the watch a 
genuine gold appearance. Indeed it cannot be told , 
from a genuine Gold Watch except, bythe best judges, as 
the metal stands the acid test as well as pure gold. The cases 
are finely engraved or engine turned and are massive and 
Btrongr and very bandsome malclngit just the watchfor Rail- 
road men, Mecnanlcs and all laboring men who requires 
food strong watch and an accurate time- 
eeper- For trading and speculative purposes, it is su- 
perior toany watch ever before offered. Thoy can be Bold 
eadily for$l5and$20each, and traded so astoreallzodoubla 
hose amounts. Farmers as well as Agents can handle thesa 
watehea to advantage, ns they can be readily exchanged f«r 
itock orgoods. Wesendthe watchfree by registered m(^L 
onreceipt of $8, 00» Or we will send It C.O. D. onreceipt 
\ >f $1 -OO on aucouQt;the balance canbe paid at the express 
■J iffice We also have very fine AlunSnum Gold Chains aft 
$ I fOO each. Beautiful Medallion Charms 50 cents. Wo 
have hundreds of testimonials, but have room Tor only two. 

Hot Springs, Ark. June 3d, 1882, i 
VOELD MAN'F'G Co. GOIltB :— The New American Alaminuni 
told Watch I ordered of you some time ago wa s duly re- 
eived, and I am so well pleased with it thfl.', I en close Seven 
Dollars, P. O. order, en account, for which "lease forward by 
xpress C. O. I>. lor balance, three more of the same stylQ 
With chaloB to match. Hespectfully, Carletoo Taylor. . 

Leavenworth, Kan., Ang. 7th, 188J, ' 
World Man'p'G Co. Gents.— Tho Aluminum Gold American 
Lever Watch purchased from your firm has proved a good 
time-keeper, and gives perfect satisfaction. Enclosed find 
cash for two more, same style. Yours, G. P. ECKEKT. 

Send all orders to WORLD M ANUF'C CO. 

122 Nassau Street, New York.- 



It is seldom that we meet with an article that so fuUy corresponds 
with its advertised good qualities as does the New American Lever 
Watch* Jt has the advantage of being made of that precious m^etal 
Aluminum Goldf its works are of the best make^ and the general style 
of the case rank it with the best Watches made anywhere. We recom- 
mend it to our readers as a Watch that will give entire satisfaction^ 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WOItl.D. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 



B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from J4 to 2 inches square. 

NEW 

John H. Cheever, Treas. 



YORK^^BELTINC & PACKING CO., 

Nos. 13 & 15 Park Row, opp. Astor House, New York. 



ce-JHA I i-Ao WORKS 

(^INDIANAPOLIS, IND., U. S. A. 

MANUFAOTUBEKS OF 

ISTEAMENGINESr" 
AND BOILERS. I 

CARRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY 




<( 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented NoTeinber IS, 1S7!I. 
For lyfncndain Road making. Ballasting of l^aili'onds. Crushing Ores, use of Ii'oii Furnaces, 

etc. Rapidly su»ersedinK our oider styles of Blake Crusher on account of Its superior strength, effi<A- 
enc)/,and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Stt/periority awarded by American Institute, 1879 and 1880. 

lUiAKE CKUSHKU CO., Sole Makers, New Haven, Conn. 




STEAM PUMPS 

Of BTei-y description and for every purpose. 

Boiler Feeding and Fire Pumps a specialty. Pumping 
returns from steam heating appa- 
ratus without the use of tanks or 
traps. Combined Pumps and Boil- 
ers for Railway "Water Stations. 
Adopted by twenty-four leading 
R. R. lines. 

SMITH, VAILE A CO., 

Dayton, O. 
p^iidfpr descriptive catalogue. 





Theinost snccessfnl Ijiibricator 

for l-oosp Pulleys in use. 

VAN OUZEN'S PATENT 

LO*^SE PULLEY OILER. 

Highly recommended by those who 
have used them for the past two 
years. Prices very reasonsibie. Every 
user of machinery should have our 
" Catalogue No. .55 ;" sent free. 
VAN DUZEN & TIFT, Cincinnati, O. 



$66 



a week In your own town. Terms and $5 outfit 
free. Address H. Ballet & Co., ForUand, He. 




BOr$ NEW (RON glOWIFt 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

e. S. TOWNSEND, Gen. Agt.,2sCortlandSt., 9Dey St., 
OOOKB & CO., Selllui; Agts., 22 Cortland Street, 
JAS. BBGGS & CO., Selling Agts. 9 Dey Stieet, 

SEND FOR PRICED CATALOGUE. 



sMloLONDQN,BERRY?'ORTON, 

-^S PHILA PA FOR • ^— - 

THE BEST BAND SAW BLADE 



NEW HAVEN MANUFACTURING CO. 

NEW HAVHN, CONN., 

MANUPACTURliRS OF IRON WORKING 

machine: tools 

Lathes, Planers, Drills, Shaper?, etc. 

ILLUSTRATED CATALOGUE ON APPLICATION. 




Clark's Noiseless Kiibbci- AVIieelg, 

AbsolVitely prevent splintering and wearing 
of floors caused by use of Iron Wheels. 
Adapted for Tru Jlts, Boxes, Basltets, Tables, 
and work of every kind in Mills. Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Winasor Lucks, Ct. 



THE GULF COAST OF FLORIDA.— A 

paper by R. J. Levis, M.O., presenting the chums of the 
west coast of Florida as a favorable place of residence 
for invalids in general. 'J'he climsitic changes desirable 
for invalids. Characteristics of the gulf coast. Low 
consumption mortality of .Florida. Attractions for 
health and pleasure seekers. Equability of tempera- 
ture, purity of atmosphere, and ('Oiuparative dryness of 
the region. Present convenience of access. Illustrated 
with map of the gulf coast Contained in Scien^'IFiC 
AMERICAN Supplement. No. 3*7 1 . Price 10 cents. To 
be had at this oflfice ^d from all newsdealers. 




VVITIIERBY, RUGG & RICHARDSON, Manufacturers 
of Patent \\ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & ( o., Worcester. Mass. Send for Catalogue. 



^BL^' 



AND FINE GRftY IRON ALSO STEEL 
? 7 ClkSTINGS FROM SPECIAL „k,j 

SV finetinning jStt-. PAllK:<r, 



,'. THOI"'^lEHIGH AVE. S AMEPIC^N ST. PHILA . t^T ''ND^, 



SPEECH IN ANIMALS.— AN EXAMINA- 

tion of the attempts of certain of the lower animals to 
acquire human speech. The commando! human speech 
among parrots and magpies. The speech organs of dogs, 
cats, monkeys, elephants, and seals. Hints on training 
young anima Is to talk. Contained in Scien tipi c Am kri- 
CAN Scppj.EMEN'i', No. 37'2. Price 10 cents. To be had 
at this office and from all newsdealers. 



' Seibert Cylinder Oil Cup Co. 




Solo Mann f acturers of 
Oil Cups for liocomo- 
livcs, lliii'liie Jiiifl Sta- 
ll on ar y Kn sri n e ( ' y I i ii- 
ders. under the (Seihert 
(Sates FatentSj with Si^lit 
eed. 



TAKE NOTICE. 
The " Sight Feed " is owned 
exclusively by this company. See 
I Judge Lowell's decision in the 
United States Circuit Court, Dis- 
tiict of Massaclmsetts, Feb. i$, '82. 
All parties are hereby notified to de- 
sist the use, manufacture, or sale of 
same, as we shall vigorously pursue 
and prosecute all infringers. 

The Seibert Cylinder Oil Cup Co., 

53 Oliver Street, Hoston, Mass. 



Telegraph and Electrical 
SUPPLIES 

IHedical Batteries, Inventors Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. K.JONES <& BBO. Ciiiciuiiati O 

lUeiLtion tbis piiptit-tu iiisuru reply. 




HOOK WALTER EXGIXE. 

Compact. Substantial. Econom- 
ical, and easily managed : guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Crov- 
ernor, Pump, etc., at the low 
price of 

3 HORSK POWER $2i0 00 

iH •■ *■ 280 00 

QH " " 355 00 

m " " 440 00 

B^ Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfieiu. Ohio, 
or 110 Liberty St., New York. 



FLYING MACHINES.— A PAPER PRE- 

senting some important truths which are constantly 
overlooked by those who are endeavoring V) construct 
machines that will carry them through the air. Con- 
tained in SCIKNTIFIC Amkric-an Supplkment, No. 
371. Price 10 cents. To be had at this office and from 
all newsdealers. 



FEEDWATERiS^ 

FOR STEAM BOILERS 
U.S. & FOREIGN PATENTS 



rEKFECT 

NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Sciextific Am- 
erican and Scientific AMERicAx SuPPLEMKNTcanbe 
supplied for the low price of $1.50 by mail, or $1.25 at the 
offlce of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
evejry one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific Americ^jt. 
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Insitle Puife^ each insertion - . . 75 cents a line. 
BacU Pau;e. eaclf'^iiiisertion - - - $1.00 a line. 

(About eight words to a line.i 
Engravings may head advertisements at the same rate 
per liTie, by measurement^ as tke letter press. Adver- 
tisements must be received at publication office 
as Thursday morning to appear in n&st issue. 




YALE CLOCK CO., 

NEW HAVEN, CONN., 

Manufacturers of 

In great variety. 
Special facilities for making 
Inventors' ;Vlodels requiring 
Braws Wheel (Scaring;. 

Estimates for manufacturing 
same on large scale furnished if 
desired. 



Live Foxes Wanted. 

Address P. O. Box 178, Montclalr, N. J. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 pagel Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE I'OPE IH'F'G CO., 
37 Washington St., Boston, Mass. 



The '* MONITOR." 

A NEW MFTINR AND NON- 
LIFTINO INJECTOR. 

I 




Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also Piitent 

EJECTORS 



Water 



For Conveying 
Water and Liquid. 
Pnteiit. 0!lt;i-(4, Lm- 

briciitorR, etc. 

Send ibr catalogue. 92 &. 94 Liberty St., New York, 

pO KS ONB U I LD I N G , P Al NTTnG^ 

^ Decorating, etc. For 1883 eighty-eiffht-page i llus. 



trated Cataiosue, address, inclosint: three 3-cent stamps, 
WM. T. COMSTOCK, 6 Astor Pi " " ' 



Place. Ne^y York. 



BEECHER8. PECK, NEW HAVEN CONN. 



THE BIGGEST THING OUT^"SSf^r^r'' 

(new) E. NASON & CO., 120FultOD St., New Tort. 



Horizontal Steam Engines, 

For best Automatic Cnt-off or 
Plain Slide Valve of Su- 
perior Design, 
Complete in Every Respect, 

, ADBKESS 

LAJIBEKTVILLE IRON WOliKS, 

L.AMBERTVIL,L.E, N. J. 





CAKDS, 

etc. 



^rintVoyrOm^l 

Large sizes for circulars, etc., $8 to $90. 
For pleasure, money making, young or 
old. Everything easy; printed instruc- 
tions, yend two stamps for Catalogue of 
Presses, Type, Cards, etc., to the factory. 
KELi^EY & CO., Hieriden, Conn. 



SOITHWARR FOli\DRY & MACIH\E C03IPA1VY, 

430 Washington Avenue^ Philadelphia^ 

Engineers & Machinists, 

Bloiving Engin^D and Hydraulic Machinery. 

Sole makers of the . 

Porter-Allen Antoniatic Cnt-off Steam Engine. 




Shimer Cutter Heads li 

10,000 SOLO. ^^' 

To work Car Sidinp. Flooring 
Ceiling, and Ship 
Lap. To Mould 
Doors, Sash, and 
Blinds. Co pe 
Heads to match. 
Shinier &; Co., 
Milton, Pa. 







H.W.JOHNS' 



ASBK.STOS llOl'E PACKING, 

ASISKSTOS WICK PACKINCf. 

A.-iltlWrOS ri.AT PACKING, 
ASBEST<)^S SIIKAI'IIINCJS, 

ASSUKSTOS mjlIiOINC! FEl.T. 

Made of strictly pure Asbestos. 

H. W. JOHNS MTG CO., 

87 IVIaiden Lane, New Yorl<; 

Sole I^Ianufacturers of H. W. Johns' Genuine 

AM1SKST(»!S IJQIIin PAINTS. KCtOF 

PAINTS, 1M»(»KIN(;, STEAM PIPE 

AND ISOII.Eir COVEIUN(;S, 

FlllF.PII<»<»|f COATINIjJS, 

CEiviiiN'i's, icrc. 

Descriptive price lists and samples free. 




WM. A. llARKIt^. 

PltOVIOENCE, H. T. (PARK STItEKT), 

Six minutes walk West from station . 
Oritfinal and Only builder of tlie 

HAlllMS-COULISS EiStJlXE 

With Harris' Patented ImproTeinonlSi 
from 10 t» liUOO H. P, 



XJS'X'.A.^XjXSEXEtlS 18SS. 



RUBBER BELTING, PACKING, HOSE. 



steam Packing, 
Piston PackinS) 
Leading Hose, 
Steam Hose, 
Suction Hose, 
Pump Valves, 
Ball Valves, 
Caskets and 

Rings, 
Patent Red Strip Rubber Itelting. 



ntiiLiinn 



^e-[?QDI»4is 




v^eSit^ 



mm 



UI8 



lasz 



isie 

PATEWT CABBOUZED RUBBER FIRE HOSE, 

Maltese Cross Brand. Over two million feet in use. 
Baker Fabric Cotton-Lined Fire Hose. liinen Hose, Plain and Kubber- Lined. 

CUTTA P€riCHA & RUBBER M'F'C CO., 

S3 I^a.rli. I^la.o©, IXTe-cc^ "STorlt. 



Car Springs, 
Wagon Springs, 
Wringer Rolls, 
Crain Drill 

Tubes, 
Corrugated 
Rubber Matting 

TR \I)r M \RK 





GOLD MEDAL, PARIS, 1878. 

BAKER'S 



"W^arranted absolutely pure 

Cocoa, from which the excess of 
Oil has been removed. Ithaa three 
times the strength of Cocoa mixed 
witli Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal. It is delicious, nourishing, 
Btrengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 

Sold by Grocers everywhere. 



W. BAKER & CO,, Dorcliester, Mass. 



Best Boiler anl Pipe Coverinrtafle! 

The Celebrated Patent 

Air Space 

COATEIieilsrO 

For STEAM BOILERS and PIPBS, HOT BLAST PIP- 
ING, etc., etc. Address CHAI.MEIMS SPENCE CO., 
419 .and 4',il Eiglitli Street, New York. 




THE RIDER HOT AIR 

COMPRESSION 

Pumping Engine, 

For city and country residences where 
It is required to raise a supply of water. 

SimpU^, l^onoiiiical, Kffective. 

No skill required to run it. We can 
refer to our customers of eight years' 
standing. Send for catalogue. 
CAiniVlKVEIt tfe iSAVER, 
19 Dey St., New York. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and the Web- 
ster Foot Wheel, made by the AMBEICAN WATCH 
TOOL CO., Waltham, Mass. 



SA]!3^^tif*t5?mS^ 



^f^ymSiuusmno. 



Ir«,> Emerson.smith &co. 



To Electro -Platers. 



THE VICTOR DYNAMO PLATI NC M ACHINES. 

Three sizes . *30, $60, and $90. ~ 



E VICTOR _ ..._._ _ 

—_ ee sizes . *30, $60, and $90. A Iso Batterie s and maten- 
al for Gold. Silver, and Nickel Platinr 

THOMAS HALL, 19 Bromfleld St., Boston, Mass. 
Send for Illustrated Catalogue. 




, '^hi 



WOOD, TABER & MORSE, 

Eaton, Madison Co., N, Y., 

MANUFACTURERS OF 

Portable and Agricultural 
Steam Engines 

Of the HIGHEST STANDARD, in every respect, of 

materials and workmanship. Were pioneers 

in the manufacture of 

Practically Portable Steam Engines, 

And with determined policy to build only the best ma- 
CHINERT fror.i the best matkrtals, and in the best 
MANNKR OP CONSTRUCTION, and with continued im- 
provements, have attained the highi'.st standard in 
excellence of workmanship, simplicity of design, and 
capacity of power. For a quarter of a century have 
maintained their m anufacture, the 

Standard Portable and Agricultural Engines 

of the world. Descriptive Circulars sent on application. 
Mention this paper. 




VICTOR TRICYCLE 

STAUNCH & S PEEDY. | 

overmanwhee^oharttordIclI 

illus-catalogue: S"? 



SIBLEY & WARE, 

South Bend, Indiana. 
SPECIALTIES: 

1 9^ INCH DRILL PRESSES. 

WHEEL. OK L.EVEK FEED, 

AND GEAR CUTTING. 

PRICES REASONABLE. 




^ ^i}rv 



£-1' V^^-^^i'S^ 



Onr lO-Horsc Spark-Arresting Thrpshlng 



Engine haacut 10,000 feet pine lumber In 10 hours. 

"VVlll burn wood six feet long, coal, straw, and corUn 
atalkSi yend for Price List and Catalogue •' A 3." 

B, W. PAYNE & SONrt, 
Box laoy. Corning, N. Y. 






*-''. 



^^s^ 



-m: 



market. Rowley i 



WILLTAMSPOHT 
Pony or Panel Plan- 
er. For general use 
in Door Shops, Box 
and Furniture Man- 
ufactories. Forplan- 
ing Door Panels, 
Cigar Box Stuff, and 
ITuruiture work, it 
has no equal. 

We use the Ellis 
Patent three part 
Jouiml Box and a 
'(ohd^f o r g e d ste,*^ 
fiead(# Two presS- 

»^^ii^ 

L-lb to (j mch tiick. 
Weight, 1,400 Ibi*!^ 
owest priced first- 
■^ class planer In the 

IlERMANCE. Williamsport, Pa. 



'•» 




ERICSSOff S 

New Caloric 
Pumping Engine, 

FOR 

Duollinas & Country Seats 

Simplest! Cheapest! Eco- 
nomical ! Absolutely Safe ! 

Dflamatf^r Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Corchindc Street, 
New York, U. S. A, 



SBrpTApl CO Telescopes, Microscopes^ Pho~ 
rCU IHULbO togravMc Qutjits for ama 
teurs, Opera Glasses, etc. R. &: J. BECK, 
Manufacturing Opticians. Philadelphia, Pa. 
t^ Send for Illustrated Price Catalogue. „^1 



'^ TENKINS PATENT VALVE <^ 

.^ Cfco-, THE STANOAfiO. '^O 
a& MANUFACTURED OF 

l^^l BEST STEAM METAL, l 

Ik3li JENKINS BROS. 71 JOHN S^N.Y." 



OTTO CAS ENGINE. 



SPEAKING TELEPHONES. 

THK adii:kica\ isklk ri:Li:iMH»ii: company, 

W.H. FORBES, W.R. Driver, Theo. N.Vail, 
President. Treaswrer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to he the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearingin a contested case, and many in- 
junctions and final aecreos have been obtained on them. 

This comi^iE also owns and controls all the other 
telephoni^SBHttions of Bell, Edison, Berliner, Gray, 
Blake, Phd^ralffatson. and others. 

iDescriptaPPcffibaMgues forwarded on appjication.1 

TelepWofl^s for i'wvate Line, Club, and-Social systems 
._, m be raifeured mlleetly or throu^i^ the autliorized 

All telephones obtained except from this company, or 
o-gptethOMi^d-^ licensees, are infringements, and the 
'jilaKers; seraers. and users will be proceeded against. 
Information furnished upon application. 
Address all communications to the 
AMERICAN BKI-i- TKI/KPIIONK (JOMPANY, 
!>5 iUilk Street. lioNtou, IHa^s. . 




Colliau Patent Cupola. 

Excel.'* all others for econoniy of 
fuel and labor. Adapted to all 
classes of foundry work. 

Awarded Silver Medal at Chicago 
Exposition. 

Correspondence solicited and cata- 
logues furnished on application. 



COI 



I.IAU FURNACE CO., 

Detroit, Mich. 



HARTFOPxD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANKIilN.V.Prcs't. J.M.AMiEN, Pres't. 
L I!. I'lEIUJIL Sec'v. 



PATENT GEAR DRESSING MACHINE 

'■psjAND IMPROVED LATHES PLANERS &DRILLS.I 




Double Screw, Paraiiei, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
byEAULiE ANVIL, WOllKS only, Tienlon, N. J. 



F, Brown's Patent 

FRICTION 
CLUTCH, 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A, & F. BROWJVj 43 Park Place, JVew York, 





n-TTTvrk'm ^-f ^T«c For showhig heat of 
■*^y* U£Il«l«I a». Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 
HENRY \V. BULKLEY. Sole Manufacturer. 

149 Broadway, New York, 





Over 10,000 In use. 

Burns common Gas 
and Air. No steam, no 
coal, no ashes, no fires, 
no attendance, no dan- 
ger, started at once. 

Sizes: 1,2,4.7,10.15, 
25ind. U. P. 

SCHIjETCHER, 

f<CHu:^iM & CO., 

Philadelphia 
and Cliicag:o« 



lIWlFiCriHEKS OF RUT MILL MACIII!\EKT 

and Bone Meal Machine! y, Sugai and Agricultural Steam 
Engines, Steam Boilers, Steam Fittings, -Machinery 
Tools, Hardware in general, and makers of Machines 
and Tools of ail kinds and description, send illustrated 
catalogues and price lists to C. C. COLEMAN, 

Honolulu, Oahu, Sandwich Islands. 




STEM Wl N Dl NG ^i:'^^"7oJ"Sliy 

Till, Denk. Ili'a«'er, or Closet. Owner 

may use either 1, 2, 3, or 4 of its 50 numbers. 

Millions cf changes equally possible and easy. 
^w Security unrivaled. Simple, durable, nickel 
!f |J plated. Send $2.50 for sample by mail, or 
>^ stamp for Illustrated List of Locks, Tills, and 

jPaaioclss* D. E. Miller Lock Co., Phila., Fa, 




NOTICE to Usprs of Steam Pomps. 

We have received following letter in 
regard to one of our No. 5 "L" ($16) 
Steamjet Pumps elevating imnch pipe 
of water more than 50 feet high: 

*' L' Anst;, Mien., Feb. 24, 1883. 
' VAN DuzEN & Tii'T. Cincinnati, O.: 

"Money could not buy the Jet of us 
unless another could be had. I would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Slate Co." 
We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogueof " Pumps." 
VAN DUZEN &; TIFT, Cincinnati, O. 
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Address JOHN A. EOBBLIUG'S SONS, Manufactur- 
ers, Trenton, N. J . , or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send toi circnlar. 



OF THE 
FOR 1883. 

»The Most Popular Scieiitilic Paper in the World. 

Only $3*i£0 n Year, including: postage. Weekly. 
5*^ Niinibei'8 a Year. 

Tills widely circiilaied and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History,etc, 

All Classes of Renders find in the Scientific 
American a popular reswme of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

TtMTiis of Subsci'iption.— One copy of the Scien- 
tific AMiatiCAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnrs and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Amf.ri- 
CAN will be supplied gratis for every club of five sitbscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy-of th^^ SSifiNTiFiC American and one copy 
of^the S(;i£Mii:ic Amkrican SyppLEiMKNT will be sent 

if one year, posMge prepa,id, fo any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, .Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

261 Broadway, New York. 

To J^'oreiffn Subscribei's.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year ; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO „ 261 Broadway, New York. 
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PRIItfTINC II\rKS. 

THE "Scientific American" is printed witli CHAS, 
ENBU JOHNSON &CO.'S INK. Tenth and Lom- 
bard Sts, Phila., ana47Bo8e St., opp. Dnaue St., N, Y, 
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